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THE MARTIN NIGHT BOMBER 


THE MOST IMPORTANT AERIAL DEVELOPMENT 
OF THE WAR 


Officially, it has surpassed the performance of every 
competitor. 








The forerunner of the wonderful 


AERIAL FREIGHTER and 
TWELVE PASSENGER AIRPLANE 


The skill and ability of tte HOUSE OF MARTIN con- 


tinue to maintain Supremacy of Performance and Depend- 
ability which they have held since 1909. 





THE GLENN L. MARTIN COMPANY 


CLEVELAND 


Contractors to the United States Government 
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BOEING AIRPLANE COMPANY 





AIRPLANES FOR COMMERCIAL 
SEAPLANES ====—, AND SPORTING 
FLYING BATS Oo PURPOSES 











Contractors to U. S. Navy 


Unexcelled in Design, Workmanship 
and Reliability 


GEORGETOWN STATION SEATTLE, WASH. 
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NEW 
ENDURANCE RECORD 








Established by | 


Union Airplane Motor 
at U. §. Aeronautical 
Testing Laboratory, 
Navy Yard, Washing- 
ton, D. C. 





Best previous record ex- 
ceeded by fifty per cent. 


OUD NUN HELA UEATE UTA AER 


UNION GAS ENGINE COMPANY 


ESTABLISHED 1885 


OAKLAND - . - CALIFORNIA 
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The experimental age of the airplane has 
been passed. With its part in the war now a 
bright epoch in history, the airplane is going 


to create history in the world of commerce. 
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The Propeller shown below was designed and 
built for a seaplane manufactured by 
Gallaudet Aircraft Corp. 





HE superiority of any propeller is proven by its 
performance. The performance of a blade de- 
pends upon two factors: 


1. Design. 
2. Material and workmanship. 


We are exceptionally equipped to cover both these 
factors. Our Chief Engineer is recognized as a Pro- 
peller Expert, by all the leaders of the aeronautical 
world. 


The quality and dependability of our engineering 
work is easily determined from the fact that some of the 
most recent altitude and speed records have been made 
with planes using HARTZELL WALNUT PRO- 
PELLERS. 

OUR ENGINEERING DEPARTMENT IS 
AT YOUR SERVICE. 


We suggest that you write us. Why not do so and 
thus at least get further information and suggestions 
that we can give your 


HARTZELL WALNUT PROPELLER CO, 
Piqua, Ohio 
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The ACE Landing in Fifty Feet 


Orville Wright, whose opinion is shared by others, contends that aeroplanes 
must either have a very low landing speed or there must be frequent alight- 
ing places provided for them. 

The ACE lands normally at twenty-five miles an hour and requires at 
most a one-hundred foot run. It has been successfully landed in fifty feet. 


The ACE is built by an organization skilled in aircraft design—Quantity 
production is now under way in our factories. 

Flights are being made daily at our Flying Field. Demonstration will be 
given by appointment. 


Orders are being accepted for April delivery. 


TWENTY-FIVE HUNDRED DOLLARS 


AIRCRAFT ENGINEERING CORPORATION 


meee. SALES OFFICES ae 


N. W. DALTON, 220 West 42nd Street FACTORY A : 
Chief Engr. NEW YORK 535-37 E. 79t t. 


HORACE KEANE, FACTORY M 
Sales Mer. Flying Field—Central Park—Long Island 417-19 East 93rd St. 











r SSSI 


AN) iil Ha IM UG 


We 


AAA 


UIA A 


wl 


HMMM 


Sill 














AVIATION 





cAero 
MAGNETO 


Dixie 
MAGNETO 











Spi Electrical Co., Newark,N.J. 


Sumter Division, 1466 Michi¢an Ave. Chicago 
















CTORY 


Our part in the World War was reflected at 
the big New York Aeronautical Show. 


The dominating Hispano-Suiza engines—the 
Bugatti demons—the Hall-Scotts and a host 
of others were all equipped with DIXIE 
Magnetos. 


Of all the engines displayed at the Show 85 
per cent. were DIXIE equipped. 


The Splitdorf Electrical Company was the 
Government’s official exclusive source of 
magneto supply for airplane work, and magneto 
equipment at the Aeronautical Show faithfully 
echoed Splitdorf dominance. 


The Aero type Magneto is a development 
brought about by the extreme needs of War 
Time service and is strictly applicable to peace 
pursuits. 


As a matter of fact, the Aero Magneto for 
passenger cars and trucks offers an ignition 
system that is without fault. 


DIXIE Magneto and SUMTER Starter 
Couplings are standard equipment on the 
majority of tractors and many trucks of the 
leading manufacturers, while SUMTER and 
DIXIE Magnetos are popular equipment on 
stationary engines. 
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HE action set up by a shaft rapidly moving thru its bushing 
is a “tug-o’-wear” between two elements: On one hand— 
frictional pull tearing away at the minute particles of the 

bearing metal; on the other hand—the resistance of the metal 

to that pull of friction. Inevitably, frictional pull must win. 

The all-important question is, when? And the answer lies 

in the structure of the bearing metal. 


Non-Gran Bearing Bronze resists longer the wear of friction 
because the process by which it is alloyed endows this metal 
with a fibrous, interwoven structure. This greater molecular 
cohesion of Non-Gran, as opposed to the granular structure of 
other bronzes, explains the superior ability of Non-Gran bush- 
ings and bearings to keep machines operating for longer 
periods of maximum production by postponing the usual bear- 
ing renewal date. 


We will gladly furnish full details of the adaptability of Non- 
Gran to your particular bearing requirements. 


Berwyn Pennsylvania 
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AMERICAN BRONZE CORPORATION 
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Your Unpaid Dollars 


What They Saved America 


T IS a real American village. It is 

20 miles west of the Mississippi 
River; its population—about 2600. 

It gave its sons to war with an open 
hand and a glad heart. 

Then— 

The richest man in the village aged 
ten years in ten days. His only son 
lay dead in France. 

The village butcher boy—born in 
Ireland—smiled for the last time in 
France. He died fighting for America. 

The village Beau Brummel won the 
Croix de Guerre and lost his sight. 

One family sent three sons and lost 
two. 

Gas claimed a mere school boy of 
1g years. 

The realities of this village are the 
“might-have-beens” of all America. 

But, thank God, America as a 
whole never really felt the hand of 
war—<s England felt it, as France felt 
it, as our neighbor across the border, 


Canada, felt it. 


And why? 

Because your dollars stopped the 
war. Your dollars made possible those 
tremendous preparations for a long 
war which resulted in a short war. 
Your dollars bought such an array of 
tanks and trucks, guns and gas, bay- 
onets and bombs, planes and pon- 
toons, shot and shell, that Germany 
wilted—a year ahead of schedule. 

Half a million American boys were 
saved. 

The dollars that did it are still in 
your pocket. 

For America prepared on Faith. She 
knew that true Americans held their 
dollars cheaper than their sons. She 
knew that American thrift would gladly 


take the place of American blood. 


America now asks you for those 
unpaid dollars. 

Let your heart say ow thankful 
you are that half a million American 


sons were saved. 


Subscribe to the 


ictory Liberty Loan 





Prepared by American Association of Advertising Agencies cooperating with United States Treasury Department 
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| Are you still glad today? | 
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AEROPLANE CRANKSHAFTS 








WYMAN-GORDON HIGH DUTY CRANK- 
SHAFTS did their full duty in Aeroplane 
Motors used by the United States and Allied 
Nations. 


We are justly proud of our contribution to the 
General Aeronautical Program. 














Worcester, Mass. 





The Crankshaft Makers 


WYMAN-GORDON COMPANY 
Cleveland, Ohio 
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Magneto 
Type 


VERY layout that 
calls for a bear- 
ing peculiarly 

adapted to the lighter 
ranges of loads and 
high speeds finds its 
natural solution in 
the New Departure 
Magneto type. 


The workmanship is exceptionally expert, and it assures the 
essential qualifications of noiseless operation, absolute accuracy of 
dimension and finish and consequent inter-fitment of all parts. 


Write for engineering data on the New Departure Magneto type bearing. 


THE NEW DEPARTURE MANUFACTURING COMPANY, 
Bristol, Conn. Detroit, Mich. 
Conrad Patent Licensee. 
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OR some time past rumors have been current to 

the effect that with the general demobilization 

the Air Service was to be reduced to a mere skel- 
eton, the intimation being that the billion dollars of war 
appropriations spent on the building up of our aireraft 
program would thus go to utter waste. 

These rumors have fortunately proved unfounded. 
Not only will the aerial equipment available not be 
scrapped, but recommendations will be made for the pur- 
chase of 1,000 airplanes of the most modern type, par- 
The Air Serv- 
iee is woefully lacking in American made machines of 
these types, for our single-seater fighters and night 
bombers which were used in the war were all of foreign 
manufacture—a fact which the need for speedy action 
justified, but which no longer holds true. 

The Division of Military Aeronautics also plans to 
purchase outright sixteen of the present flying fields and 
continue the lease on ten others. In addition facilities 
will be offered to air mechanics who should wish to enlist 
im the Regular Army after they have obtained their dis- 


ticularly pursuit machines and bombers. 


charge from the National Army. 
All these measures will go a long way to allay fears 
that the Air Service will drop back to insignificance 


when the new organization of the Army is carried out. 


Requirements of the Mail and Passenger Plane 

One of the most interesting problems confronting the 
aeronautical designer at the present moment is the large 
mail or passenger plane, differing possibly in detail of 
accommodation from one another, but belonging to the 
same class. 

From the point of view of financial success, it seems 
absolutely essential that such planes should have large 
carrying capacity and considerable range or endurance. 
With small carrying capacity the overhead charges, and 
the salary of the pilot and of the mechanic figure too 
largely. Without large range and in view of the fact 
that either with mail or with passengers time is lost at 
terminals, the airplane only shows advantage over other 
types of transportation when a long range is possible. 
A practical minimum of 2,000 pounds of mail and of 
ten to fifteen passengers seems to be established, with 
a range of at least 400 miles. <A cruising speed of at 
least 90 miles an hour seems to be advisable. 

This constitutes sufficient specification for the design- 
ing engineer. The minimum horsepower with which the 
above load-carrying capacity and range can be achieved 
18 certainly not less than 700 horsepower in the present 
Stage of the art, and viewing the present available 
engine this means two or more Liberty twelves. 


Although this minimum commercial end can be 
achieved with two Liberty engines, it is a serious ques- 
tion whether three engines are not better than two. A 
machine equipped with two engines, can in the event 
of one engine failing achieve its journey only with 
difficulty, and in the case of contrary winds only make 
headway very sluggishly. With three engines, two en- 
gines at full power would give the equivalent of what 
would be normally employed at cruising speed. With 
the failure of one of the engines of a twin engine job, 
the pilot will have considerable difficulty in resisting a 
tendency to spin, and even an extra compensating rud- 
der may not be sufficient to overcome this. With a three 
engine machine the failure of the central engine wilh 
mean no discomfort in navigation at all, while the fail- 
ure of one of the side engines will be less felt than for 
a two engine plane. 

The introduction of three engines however, compli- 
cates the power plant. The problem arises whether the 
engines should be completely independent of one an- 
other, whether separate tanks should be available for 
each engine, whether these tanks should intereommuni- 
not. 
requiring very careful study. 

Furthermore, with the introduction of three engines, 
and the consequent possibility of cruising- for a long 


cate or The gasoline system thus becomes one 


period with one engine out of commission, it becomes a 
question whether it should not be possible to carry out 
minor repairs in the air. Around the center engine a 
roomy body or nacelle will with a little care give the 
For the outer engines 
a gangway or railing should be provided, and when the 
mechanie does get to the engine some provision must be- 
made to shelter him from the blast of the air. 

The employment of multiple engines entails loss in 
It becomes doubtful whether 
we are right in placing engines out on the wings, and 
whether it is not better to concentrate a multiple unit 
power plant, and to utilize a system of clutches working 
the motors together or separately, driving two propel- 
lers on the wings, or other numerous possible combina- 
tions. 

To secure low landing speeds, yet not enlarge the 
wing area to such an extent as to destroy high speed, a 
consideration of movable flaps, or air-brakes of one type 
or another comes to the fore. 

Stability, easily achieved with a suitable arrangement 
of dihedral and fin, becomes highly desirable. 

There certainly seem to be a number of interesting- 
problems connected with the design of this large type: 
of airplane. 


mechanie all the space he needs. 


aerodynamic efficiency. 
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Course in Aerodynamics and Airplane Design 


By Alexander Klemin 


Copyright. 1919 vy Alex ler Klen 


Part [I11—Experimental Aeronautical Engineering 

In Part J of the present course, we dealt with Aerodynamical Theory and Data, in Part II with Airplane Design. In Part 
III it is proposed to deal with Expe rimental Aeronautical Enaineerina. During the war we have seen a tremendous develop- 
ment of the experimental side of aeronautical engineering. Broadly speaking the construction of every new machine is an 
experiment even if no systematic tests of any sort are carried out, and the te sting is merely that of usage as in the early days, 
In a more restricted sense, experimental engineering is that technical branch of aeronautics which involves the systematic testing 
of an airplane or its component parts for the purpose of improvement or innovation, and this from the three main view points 
of (a) structural strength, (b) performance, (c) stability and controllability. This work although it may be concerned with 
the very latest developments is entirely distinct from the purely aerodynamic research of the physicist. It is engineer’s work 
and should be carried on by engineers, even though the physicist may give the scientific foundation or help in. devising accurate 
instruments. A very complete technique has grown up, and it is the principles and utilization of this technique that it is pro- 
pose d to deal with in this part of the course 

Hitherto work of this character in the United States has been largely restricted to the Army and Navy Air Services. With 
the advent of peace it is hoped that this work will be taken up in earnest by the industry. A full employment of the tools now 
available, skilfully used by a great number of men will lead to a solution of the most pressing problems in aeronautics. 

The subject may be subdivided in a different way into 1 Structural Strength, 2 Aerodynamics. In the experimental study 
of airplane strength, there will be dealt with at some length the prine ples and methods of sand testing, and ordinary strength 
testing will be touched upon. In the aerodynamical side of the subject, we shall deal with Full Flight testing for Performance 
—S peed, Climb and Ceiling, and with the methods employed in testing radiators and engines in the air. The discussion of full 
flight testing will involve besides the mathematical exposition of the subject a practical study of the preparation of the ship 
and instruments for the test. Certain possibilities in the testing of airplanes for stability and controllability will also be dealt 
with. In considering wind tunnel work we shall give descriptions of the various types of tunnels employed, the anviliary 


apparatus available, and the principles and practi of operation. 


Section 1.—Wing Truss Testing 


However accurate and refined a stress analysis may be, an which come into play. We have therefore to consider simple 
however strong it may be in its main members, such as spars, maneuvers in one plane of action. A loop, a steep dive, and 
wires and struts, yet the wing truss may fail in the lug of a a sharp recovery from a steep dive are the three maneuvers 
fitting or the crushing of a bolt embedded in wood, in which which may be taken as imposing the severest stresses. As it 
minor details computation may be entirely impossible and is probable that in a loop skillfully executed the forces are in- 
judgment alone must be relied upon. In the case of a machine considerable, there remain the steep dive, and the recovery 
of a novel type, or even of one with a slightly varied truss, ai from a dive 


error may also creep into the stress analysis which may 
validate even the strength of the main members. 
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design, by Sagara, the ske _ of a ne : machin - . u hose of drag. The plane will, when it has attained its limiting 
test, im “gmap Porgy toreés an pyr —— Se ae oe speed, be at a very small angle of incidence and consequently 
simulated by the superposition of weights. small K, coefficient, and the greater part of the weight of the 


plane will be supported by the drag forces on the plane. 
On recovery from a dive a totally different condition occur. 
A diffieulty arises in the very enunciation of principles, be The machine is diving steeply when the pilot pulls his elevator 
eause we do not know what condition in the air we wish to hard up and flattens out, deseribing a curve in space and iml- 
simulate. Complicated maneuvers such as a spin or a barrel posing heavy centrifugal forces on the machine. In this case, 
are quite beyond us at the present in the analysis of forces before the machine has lost much of its diving speed, it has 


Conditions in the Air to Be Simulated 
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been pulled up to a fairly large angle of ineidence, bringing 
avery heavy lift load to bear on the wing truss, and the lift 
joad on the wings is now much heavier than the drag load. No 
sand test can simulate both conditions, and hence a controversy 
is always possible as to the exact proportion of drag to lift 


which should be imposed in sand testing. As a compromise the 
tests of common practice are carried out under such conditions 
that the lift to drag ratio is as 4:1. This purely conventional 
loading at least simulates to some extent the conditions existing 
under a heavy dive, and at the same time we get a sufficiency 
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of lift loading. Once adopted, and all machines being tested 
in the same way, we get at least comparative figures. 

There arises the question of upside down loading on the 
wings. Here the problem is still more confused. From an 
investigation of a mathematical character carried out some time 
back by the author it would hardly seem as if in a well executed 
loop any reverse lift is imposed on the wings. It may be that 
in a badly exeeuted loop such load is indeed imposed on the 
wings. Also real upside down flying, the barrel, and other 
stunts, may momentarily impose a reverse loading on the 
wings. On a rough landing too, the effect of a reverse load 
on the wings is produced. 


Elementary Theory of Sand Loading 
(A) Norman Urwarp Lirr oN THE WINGS 


Fig. 1 illustrates how the lift and drag components may be 
replaced by the simple force of gravity. The wing is taken 
to be in normal flight at an angle of 2 deg. to the relative wind, 
and the lift drag ratio under these conditions is 10. If under 
sand load the wing is placed upside down with its leading 
edge up at an angle of 3.7 deg. with the horizontal, the com- 
ponents of the gravity foree along, and perpendicular to, the 
chord will have the same relative values as the components of 
the lift and drag along and perpendicular to the chord. <A 
simple analysis will demonstrate this. 


 . : , ° 
Resolving forces along and perpendicular to the chord we 
lave : 
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1. In flight 
Deosi—Lsmi and Dsini+ L cosi 
2. In sand load 
WW sin 9 and TV cos 9 
and writing 


a cos 2° — Lsin 2 
Decosi—Lsini 10 0G3 
—_ ——_ ‘ _-= —eens | Sg ») 
Dsni+ Leosi > ot ae . 
—sin 2 -+- L cos 2 
10 
while 
W cos 6 ne 


= tan3./ = 065 


W sin 6 
There are however an endless number of cases which it is 
possible to simulate by sand loading. 









Nacelle and Engine etc. 





Allowance for Wt. of Engines, 
Nacelles, etc., on the Wings 


Fig. 4 


If Deosi—Lsini has a negative value, then the leading 
edge of the wing has to be down. Take for instance the case 
where we have to simulate a flight condition at an angle of 
incidence of 6 deg. and an L/D of 12. In this case, as shown 
in Fig. 2, the leading edge of the wing is shown, and giving 
the forces along the chord acting downward a negative sign, 
we have 

D cos 6° = sin 6° — — 0216 
D sin 6° + L cos 6 nis 
and tan — (1.3°)= 


The chart Fig. 3 gives data for every possible case. 


—.0216 


(8) Reverse Loap on THE WINGS 


For the ease where there is a reverse or down load on the 
wings in actual flight, the sand loading, to simulate this condi- 
tion, will take place with the wing truss unreversed. This fol- 
lows immediately by similarity, and does not require a special 
demonstration. 


Allowance for Weight of Wings in Sand Testing 


In loading the wings for any factor of safety n, the sand 
load required is given by the formula: 


W, = 0(Wy— We)— Wee. 


Where W,, is the sand load to be imposed for factor of safety 
n, Wy is the gross load of the machine, and W is the weight 
of wing truss. 

In the expression n(Wy— Ww), Ww is deducted on dynam- 
ical grounds. If a dynamic load of value » is imposed on the 
machine, and is taken up by the lift, then the extra weight of 
any part of the wing is immediately taken up by the lift at 
that point without imposing extra stresses on the truss. Again, 
when sand loading begins, W, is itself an imposed load and 
may be deducted from the sand loading. 
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Allowance for Weight of Loads on Wings in Case of a Twin 
Engine Machine 


In the ease of loads carried on the wings, an allowance for 
weight of engines, nacelles or fuselages, ete., carried on the 
wings must be made by applying upward pulls at the appro- 
priate points by means of blocks and tackle. 

If Wa is the weight carried in flight on either of the wings, 
and W» is the weight of that portion of the load which is 
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Fig. 5. GENERAL ARRANGEMENT For SAnp LoapINnG TEST 


actually present in the sand test and carried on the wings (this 
is less than Wa, since fuel will not be present, tanks and in- 
struments may be removed, ete.), then for a factor of safety 
nm, an upward load must be applied, as shown diagrammatically 
in Fig. 4 and expressed by the formula 


P=nW.a+ Wr. 


This is self-explanatory. When in the air, the airplane sus- 
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In French tests, the inclination of the wings is 25 per cent 
of the chord, corresponding to an angle of inclination of 14 
deg., and the center of pressure is taken between 1 and 
of the chord from the leading edge. This would correspond 
to a small angle of incidence, about 1 deg., and an L/D of 4 
As stated previously, this has been adopted as a standard jp 
the United States, and is a fairly satisfactory compromise. 
The arrangement of wings on such a test is shown diagram. 
matically in Fig. 5. 
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Fic. 6. DistriputTion or Loap ALONG CHORD oF WINGS 


Distribution of Loading Over Wings 


Aerodynamie pressure diagrams over the wing surface indi- 
eate a progressive falling off from the center of the wing to 
the tips, but, since this is indefinite and a uniform loading gives 
greater pressures, it is accurate enough to distribute load uni- 
formly over the wings. Where wings are rounded off at the 
tips, an aceurate loading would be very complex, and it is suffi- 
ciently accurate to disregard this area. 
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Fic. 7. ARRANGEMENT OF SUPPORTS AND SCAFFOLDING FOR SAND LOADING TEST 


tains a dynamic loading n, and the wing stresses are evidently 
relieved to the extent Wa on either side. On sand test Wo, 
instead of relieving the wings, is an extra imposition of load 
which has to be taken up by the pull of the block and tackle. 


Inclination of Wings in Reversed Truss Sand Loading 


The British*test with the leading edge up and the chord at 
8 deg. This would correspond to an angle of incidence of 1 
deg. and an L/D of about 7. The center of pressure is placed 
at 1% of the chord from the leading edge in such tests, although 
with this small angle of incidence, the center of pressure on a 
wing would be much further back. 


Distribution of Loading Between Two Wings of a Biplane 
Accepted practice in France and: England is as follows: 
Gap/chord<1 sq. ft. of lower wing equivalent to .8 sq. ft. 

of upper surface. 
Gap /chord>1 sq. ft. of lower wing equivalent to 1 sq. ft. of 
upper surface. 


Distribution of Load Along the Chord of the Wings 


Hoy Yo 


The wing chord (Fig. 6) is divided into three parts: 7) 7 
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part of wing. Toward the trailing edge of the wing no bags 
are placed, so that this loading gives the center of gravity of 
sand between 13 and 14 of chord from leading edge. 


Support of Wings and Scaffolding Sand Bags 


The method of attaching the wings to the fuselage during 
test, the scaffolding for placing the sand bags: on the wings 
and the supports for the jacks is clearly shown in Fig. 7 prior 
to the test. The wing truss has to be built up in testing as 
carefully as in preparing for flight. Trestles for preventing 
accidents on the final break are placed at intervals under the 
wings. Jacks for supporting the wings during loading are 
placed along the front and rear spars at the strut points and 
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Fig. 8. DeFLecTION CURVES OF WinGs UNper Sanpb Loap TEstT 


in between. Vertical yard sticks have to be provided for meas- 
urement of deflections. Sand bags should be of varying 
weights, mostly 2, 5 and 10 lb., with some bags of 25 lb. Bags 
should be of flat section. 

Prior to testing, sand bags are placed on the ground sur- 
rounding the plane in well-ordered fashion, as shown in Fig. 7. 
The wings are carefully marked off with strings to facilitate 
loading. Zero readings of vertical heights are taken at appro- 
priate points. Jacks are then placed in position so as to just 
touch the wings and sand bags applied for the first factor of 
safety required, carefully and systematically. When the re- 
quired load has been applied, the jacks are very carefully and 
slowly released and readings taken. The process is repeated 
until failure. 

Many additional refinements may be introduced in eonduet- 
Ing a sand test. By suspending a plumb bob from the top 
Wing on sand test the retreat of the wing under the drag loads 
may be obtained and plotted. Tension meter readings on the 
cables and wires provide a great deal of interesting informa- 
tion. Sometimes before the test is carried on to destruction, 
the load is removed, and readings of permanent deflection 
taken. For measuring deflections, better methods than those 
of the simple yard stick are available. Thus wires may be 
stretched parallel to the wings, and distances from under the 
strut points measured rapidly to these wires. Each observer 
prefers a certain personal procedure in these details. 
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In Fig. 8, as an illustration, are shown typical deflection 
curves for different values of factor of safety. 


Tests with Sand Load Placed on Upper Wing 


In such tests, for which as mentioned previously it is very 
difficult to provide a satisfactory theoretical basis, it is cus- 
tomary to distribute a load equal to one-half that specified for 
the reversed wing truss test, the formula for loading becoming 
for any factor n 

Wn = ¥2(Wyg— Ww)— We. 

The loading is so distributed by the French as to have the 
center of gravity about 1% to 5 of the chord from the leading 
edge. The wing is again sloped to an inclination of 14 deg. or 
25 deg. to the horizontal. 

In all sand testing great care has to be exercised to prevent 
untoward accidents, such as the failure of a strut by premature 
bowing, or by the careless superposition of load ¢ausing a 
purely local failure. <A test carefully carried out, besides giv- 
ing merely the ultimate factor of safety, will also show up 
weaknesses in design, and generally serves as an object lesson. 
Considerable experience is required before the full value of a 
sand test can be obtained. 

In conclusion, it may be said that a machine which has suc- 
cessfully withstood a sand test may possibly fail in the air, 
but will probably be strong enough, whereas a machine which 
has failed on sand test is certainly unsafe in the air. 





Built-Up Beams and_ Struts 


On account of the difficulty in securing suitable pieces for 
manufacturing the larger airplane parts, and the necessity of 
conserving material, several series of tests have been conducted 
at the Forest Products Laboratory at Madison, Wis., on built 
up beams and struts of various designs and also on various 
types of splices. Results of these tests were used in preparing 
Army and Navy specification for laminated and spliced beams 
and laminated struts. Two simple non-injurious methods for 
determining the strength of struts have been developed and 
further tested for inspection work, which it is thought will 
considerably reduce the number of rejections under the 
standard method. 

The tests are made on full size specimens every strut used 
being subjected to the standard test which is more sure than 
any working load could possibly .be. 


Book. Review 


AXROPLANE CONSTRUCTION AND ASSEMBLY. By J. T. King and 
N. W. Leslie. (Press of Dunwoody Industrial Institute, 
Minneapolis, Minn. 115 pp. Many illustrations. $1.50.) 


In their foreword the authors state that the purpose of this 
manual is to give aviation mechanics an essentially practical 
understanding of the work they will be expected to carry out 
—written by experienced and well-qualified men, who have, 
moreover, had the advantage of impartial, systematic instrue- 
tion in the subject. 

The little book carries out this purpose admirably. It begins 
with a very excellent nomenclature, fully illustrated by three- 
view cuts of an airplane. The most complete general instruc- 
tions are given for the assembly of an airplane. The remarks 
on the eare of the engine are brief but very much to the point. 

The chapters dealing with airplane construction include most 
useful sketches of typical fittings, turn-buckles, splices, ete. 
A great many tips are given for remedying the defects of a 
machine as demonstrated in flight, such as tail-heaviness, nose- 
heaviness, ete. 

The theory of flight is dealt with briefly, but with surprising 
exactitude for a book of this charaeter. 


Aeronautical Patents 


ISSUED JANUARY 28, 1919 

1,292,614-—-To John R. Killian, Detroit, Mich., Flying Machine. 
1,292,662—To John B. Simmer and Richard W. Hicking, Worcester, 

Mass. Flying Machine. 
1,292,415—To Peter Allinio, El Cerrito, California, Aeroplane. 
92,596—To John R. Gammeter, Akron, Ohio, and Julius Bour- 
guignon, Billancourt, France, assignors to the B. F. Goodrich Co. 
Stay-Fastener for Balloons, 
















The King 550 hp. aireraft engine, as illustrated in the aecom- 
panying photographs and drawings, was designed by Mr. 
Charles B. King, A. M. E., of the Bureau of Aireraft Produe- 
tion. The Aireraft Board authorized five of these engines to 
be built and tested. 

The work was started at the plant of Brewster and Company, 


The King 550 Hp. Aircrafi Engine 


Lubrication, pressure feed to all bearings. 
Aluminum main éasting. 

Aluminum eylinder heads. 

Removable eylinder liners. 

Removable cylinder heads. 

No exposed working parts. 








Long Island City, N. Y., and later all parts were shipped to 
MeCook Field, Dayton, O., for final completion. 

The engine is of an extremely. interesting type, and its lead 
ing features may be enumerated as follows: 

The engine will deliver from 500 to 600 hp. in flying servic 
at propeller speeds, varying from 1175 to 1435 r.p.m. 

The engine may be installed in an airplane body adapted to 
the 12-eyl. Liberty engine. The King engine presents less head 
resistance and oceupies less space. The added horsepower is, 
therefore, the result of carefully studied design. 


Characteristics 


Twelve cylinders, fixed, water-cooled; six cylinders arranged 
in each bank of a 45 dee. V. 

Bore, 5.5 in., 140 mm. 

Stroke, 7 in., 178 mm. 

Bore, stroke ratio, 1 to 1.273. 

Engine displacement, 1995 eu. in. 

Rated horsepower 550—at 1886 engine r.p.m., 1300 propeller 
r.p.m. 

Area of one piston head, 23.75 sq. in. 

Total piston area, 285 sq. in. 

Compression ratio, 5 to 1. 

Piston speed at rated hp., 2200 ft. per min. 

Horsepower per cu. in. at rated hp., .276 

M.e.p. at rated hp., 116 lb. 

Crankshaft propeller gear ratio, 1.445 to 1 (18 to 26 

Weight of dry engine, 990 lb. 

Weight of dry engine at rated horsepower, 1.8 lb. per hp. 

Gas consumption, .50 to .54 Ib. per hp. /hr. 

Oil consumption, .04 Ib. to hp./hr. 

Ignition, two independent magneto ignition systems. 
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Fig. 1. CrRaNKCASE AND CYLINDER CASTINGS OF THE KinG ENGINE, Wirua Various Parts 


Accessibility of adjustable working parts. 
No € xposed water or oil connections. 


Construction 


fhe main casting of the engine is of aluminum and presents 
a firm engine structure into which fit the evlinders. The erank- 
shaft is mounted in the base of this casting by means of eight 
bearings. ; 

rhe evlinder heads, which are also of aluminum, are shown 
in detail in the longitudinal and end cross section views 
of the engine. Each eylinder head easting forms the combus 
tion chamber for six eylinders. Three valves per cylinder are 
mounted in the head; each eylinder head earries an overhead 
camshaft and rocker arms. 

The camshafts are driven by a set of bevel gears and shaits 
mounted on the rear of the main engine casting and enclosed 
by a rear cover, which mounts the magnetos. The carbureters 
are also mounted under the magnetos and connect by meals 
of two manifolds to two cylinder heads. 

The eylinder liners are aluminum castings, machined inside 
and out and have a east iron liner .0627 in. in wall thickness 
Before inserting these cast iron liners in the aluminum barrels, 
the barrels are expanded by hot water and the liners are then 
pressed into place. The method of securing the cylinders @ 
the main casting is shown in Fig. 3. Cork packing is used te 
make the water tight joint: at the lower end of the cylinder 
barrel. A copper and asbestos gasket is placed under the 
upper shoulder of each cylinder liner. A conventional copp® 
and asbestos gasket is placed between each eylinder head and 
the main engine ¢asting. 

Each cylinder head is fitted with a cover, Figs. 2 and 3, which 
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1 Fig. 2. DiaGramMatic Cross-Section, Sipe View Pass 
may be removed and the clearance between the rocker arms The propeller nose is strongly ribbed in the interior, and the 
and the valves adjusted. The roller, which rides on the valve front of this nose is covered by a steel plate. 
stem, has an adjustable eccentric in the rocker arm. Valve ii 
» : ° istons 

stems, rocker arms, camshafts, ete., are oiled thoroughly in the 
enclosed housings. The pistons are of aluminum, and of the ribless design and 

The pan of the engine is an aluminum easting. It contains of the slipper type. Five piston rings are used, all above, as 
no pump, as this is part of the rear main bearing cap. Pro- + a seraper ring in the lowest groove. This ring is beveled to- 
vision is made to keep the pan dry from oil under all conditions | ward the top, giving a greater wall pressure per square inch, 
of flight, climbing, driving, ete. thereby eutting the oil, which is disposed of through a cireum- 
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Fig. 3. Diagrammatic Cross-Section, EXp View Fic. 4. Ourntine Drawine, Exp View 
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ferential recess and thence through drilled holes, to the imside 
of the piston. 

The wrist pin is of the floating type, with aluminum end 
plugs. Outside diameter 1.562 in., inside diameter 1.281 in. 
Overall length, 4.687 in. 


Connecting Rods 


The connecting rods are of the articulated type, in which 
the smaller or articulated rod, big end bearing is carried by 
the master rod. The articulated pin is 30 deg. from the center 
line of the master rod and is supported on tapered split rings, 
clamped into lugs on the master rod. The pin supports are 
hardened steel bushing on which the articulated rod operates, 





PROPELLER ENp VIEW OF THE ENGINE CASTINGS ASSEMBLED 


and which also acts as a spacer for the lugs. The bearing 
medium is a bronze bushing, acting on the hardened steel bush- 
ing. The rods are of the I-beam type section. The length of 
the master connecting rod from center to center is 12 in. The 
ratio of the rod length to the stroke is 1.715 to 1. 


Crankshaft and Bearings 


The erankshaft is of the conventional six throw 120 deg. 
type. Diameter of crank pin bearings 25, in. Length 2% in. 
The crank pins are bored out, the inside diameter being 1%¢ in. 

The main crankshaft bearings, eight in number, are 25% in. 
in diameter and 2 in. long. Main bearing No. 7, near the pro- 
peller reduction gear, is 3% in. long. The main bearings are 
bored out to inside diameter of 134 in. The rear bearing is 
drilled out to an inside diameter of 15¢ in. 

The aluminum bearing caps are designed for light weight 
and strength, and are supported from the main engine struc- 
ture by steel studs and nuts. 

As oil pressure is maintained in the crankshaft, steel cones 
are arranged to make oil tight chambers in the hollow bearings 
of the shaft. These may be removed for cleaning, 


Propeller Shaft and Reduction Gears 


The construction of this part of the engine may be best 
understood by reference to Fig. 3. The ball bearings are com- 
bination annular and thrust bearings, as first introduced in the 
King-Bugatti engine. 
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The thrust of the propeller in either direction is taken by the 
front ball bearing, which is clamped between the steel nose 
plate and the main casting. 

The reduetion gears have a tooth face of 3% in. in width. 


Valves and Mechanism 


There are three valves per cylinder, one inlet valve with a 
clear diameter opening of 3 in. and a lift of in. Two ex- 
haust valves, with a clear diameter opening of 275 in. and a lift 
of 7% in. 

The inlet valve seat is at an angle of 10 deg., the exhanst 
valve seat at an angle of 45 deg. The valve seats are pressed 
into the aluminum eylinder seats and are of a high chromium 
material. 

Roeker arm ratio 1.5 to 2.25 or 1.5. 

INLET VALVE AND CAM 

Inlet cam lift, .396, or a little more than 25/64. 

Inlet valve lift 19 /32 (valves 3 in. clear D). 

Inlet valve seat angle 10 deg. (cos. equals .9848). 

Inlet valve lft area equals 3x 11 19/32 & .9848 5.51 
Sq. in. 

EXHAUST VALVE AND CAM 


Exhaust cam lift .334. 

Exhaust valve lift (2 valves 2;;D.) equals 1% in. 

Exhaust valve seat angle 30 deg. (Cos. equals .866). 
Exhaust valve lift area equals 273 *K 11 K % X .866 K 2= 


5.625 sq. in. 
Gas Passages and Valve Ports 


INLET VALVE GAs VELOCITY COMPUTATION 
Inlet valve 3 in. clear diameter having 19/32 (.5937) lift and 
10 deg. seat angle. 
Inlet valve port area, 5.51 sq. in. 
Gas velocity through inlet valve, 
Ld 2200 23.76 : ene 4 
—* 9500 ft. min., or 158.3 ft. see. 
os 5.51 
ExHAUST VALVE GAS VELOCITY COMPUTATION 
Exhaust valves 2,’ in. clear diameter having 1% (.500) lift 
and 30 deg. set angle. 
Exhaust valve port area, 5.625 sq. in. 
Gas velocity through exhaust valves equals 
2200 * 23.76 : ‘ , —— 
——— - 9.300 ft. min., or 155 ft. see. 
5.625 
Carburetor System 


A special King designed carbureter is used with one common 
float chamber for both Venturis. Barrel throttles and proper 
water jacketing are features shown in Fig. 3. 

Ignition 

Two spark plugs are provided per cylinder and two mag- 
netos are provided, each one of which fires the entire engine. 
The engine fires 45 deg. and 75 deg., as measured on the erank- 
shaft. Dixie magnetos running at 11% erankshaft speed and 
delivering four impulses per revolution of the armature, pro- 
vide high tension current direct from a gap distributer mounted 
on the magneto to the cylinders of the engine. As it was de- 
sired to have an advance and retard ignition angle of 45 deg, 
and this under the control of the operator, a special magneto 
drive is built in the King engine, which enables the operator 
to change the timing relation of the magneto to the engme 
throughout this angle without, however, disturbing the internal 
timing of the magneto, and thus without affecting the intensity 
of the magneto impulses. As can be seen in Fig. 2, flexible 
spring couplings are provided between this drive and each 
magneto. These couplings are also adjustable, so that the 
magnetos may be timed to the engine without removing them. 

A starting magneto is arranged to provide current to the 
proper cylinder, by way of a regular magneto distributer for 
starting the engine from a standstill. 


Lubrication System 
A high pressure oiling system is used, the normal running 
pressure being 45 lb./sq. in. The pump is of the gear typ% 
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there being a scavenging and a pressure pump located in one 
housing and bolted to the rear main bearing cap, one pump 
being located above the other and being driven off the same 
shaft by bevel gears from the crankshaft. 

From the pressure pump the oil is led through drilled holes 
to the main pressure line. A pipe cast in the crankease, from 
which drilled holes lead to the main bearing studs, passing 
through the hollow bearing studs, the oil is conducted to the 
bearing caps, thence to the main bearings and through drilled 
holes to the crank pins, each crank pin being supplied from 
two main bearings. Oil is retained in the hollow crank pins 
and main bearings by means of cone shaped plugs. 

A relief valve is located at the front of the main pressure 
line in such a way that all surplus oil is thrown between the 
reduction gears. 

Two branch pipes lead from the main pressure line, one to 
each cylinder head where the oil is carried through the rocker 
arm supporting shaft and distributed through holes to each 
rocker arm and camshaft bearing, the overflow oil returning 
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to the crankcase through the camshaft driveshaft housing and 
lubricating the timing gears. 

The seavening pump draws oil from the front or propeller 
end of the crankease and delivers it to the oil tank, which is 
not a part of the engine. Another pipe leads from the rear 
of the crankease to the oil tank. The oil flows through this 
pipe by gravity to the oil tank. 

This system was first used by Mr. King, in the King-Bugatti 
engine, with satisfactory results. 

It can readily be seen that with the engine used as a tractor 
in a plane and going into a nose dive, the oil will be sucked 
from the propeller end and foreed to the oil tank, whereas in 
a climb the oil will flow by gravity from the rear of the erank- 
ease to the oil tank, which is loeated behind the engine. 

One of the features is the absence of all detachable oil pip- 
ing, as all oil passages are either cast in or machined into the 
various parts, making it impossible for any oil connection to 
become loosened during the running of an engine or omitted in 
assembly. 





Limiting Power of a Single Engine 
By Edward P. Warner 


Ever since the first feeble beginnings of airplane design, 
when machines were equipped with engines which developed 
less power than does a single cylinder of the Liberty, and 
when Lieut. Dunne’s experiments were discouraged by the 
British government because the 50-hp. engine which he desired 
to employ was considered so large as to be wholly impracticable, 
the tendency has been toward an increase in power. This 
tendency has manifested itself by an increase in cylinder di- 
mensions, by an inerease in volumetric efficiencey and mean 
effective pressure, by an increase in the number of cylinders in 
a single engine, and, during the last two or three years, by the 
trend toward a multiplicity of power plants for large machines. 

While it is probable that a trend in the reverse direction will 
now set in, and that the demand from sportsmen will be for a 
small machine with a low-powered engine involving only a rela- 
tively small first cost and low expense for maintenance, at the 
same time the demand for large engines, and many of them will 
be kept up by the construction of passenger and mail-carrying 
airplanes of enormous size. 

A limiting factor for the maximum size of a single power 
unit of any type is the stress in the propeller. It can readily 
be shown that propeller stresses of all types depend only on 
the tip speed, so that the total stress in a 6-ft. propeller turn- 
ing 2000 r.p.m. will be the same as in a geometrically similar 
propeller 12 ft. in diameter and turning 1000 r.p.m. The high- 
est tip, or peripheral, speeds that it has been found possible to 
employ with a reasonable factor of safety range from 45,000 
to 55,000 ft. per min., and it is very improbable that it will be 
considered safe to much exceed the second of these figures at 
any time in the future, either in wood or metal propellers. 
With a 9-ft. propeller turning 1700 r.p.m. on the Liberty the 
peripheral speed is 48,000 ft. per min. If the propeller were 
run in a vacuum, so that bending did not appear at all, the 
peripheral speed of a wooden propeller could be run up to 
about 80,000 ft. per min. without causing the stress in the wood 
to rise above 2500 lb. per sq. in., but the bending moments due 
to air pressure increase the stresses so that it is not safe to 
approach anywhere near this figure. 

I have shown in a previous article that we can write for 
propellers of ordinary type: 


p K,K,D°BN*nV 
1" 
where P = horsepower absorbed 
D = diameter of propeller (ft.) 
B = maximum blade width (in.) 
N =r.p.m. of propeller 
n = number of blades 
V = speed of flight (m.p.h.) 
K, and K, are arbitrary constants depending on the shape 
of the blade, ete., and their product lies, in almost every ease, 
between .65 and .88. 


The above equation can be written in the form: 
B an 
KK ( ).a D)‘nV 
P= “\D 
nN? X 10” 

If we take 55,000 ft. per min. as the limiting value of the 
peripheral speed, we shall have: ND = 17,500. Substituting 
this value in the equation, and substituting .88 for K,K, and 


1.2 for D (since B is measured in inches and D in feet, and 


the maximum blade width is never likely to be more than one- 
tenth of the diameter), the equation reduces to the form: 





10,000,000 
> = “V ondeeeee : 
I nV xX N? 
In order to keep the peripheral speed within safe limits, 
72 


“— must not exceed 20,000,000 for 


a two-bladed, and 40,000,000 for a four-bladed, propeller. To 
be on the safe side, the peripheral speed should be a little lower 
with four blades than with two, and the maximum blade width 
for a four-blader is also likely to be quite a little less than that 
for a two-bladed serew of like diameter, so it will be well to 
take 36,000,000 as the limiting value with four blades. 

It should be remembered that these are absolute limits, which 
are not likely to be exceeded at any time in the future, and that 
they are considerably higher than present practice. At present 
it would hardly be considered safe to design a two-bladed pro- 


therefore, the value of 


peller for a higher value of Exe than 14,000,000. 


It is evident from this formula that we can absorb a very 
large power on a single propeller if we gear it down to a low 
enough number of revolutions per minute. If we take 14,- 
000,000 as our limiting value, assuming that no improvement 
on present practise in this respect is possible, we shall be able 
to absorb 547 hp. with a two-bladed propeller turning 1600 
r.p.m. and a flight speed of 100 m.p.h. If, however, we gear 
the propeller down to 1000 r.p.m., we shall increase the diam- 
eter for a given power consumption only about 28 per cent, 
and shall raise the capacity to 1400 hp. With a four-bladed 
propeller it would be easy to take 2400 hp. without the stresses 
becoming in any way excessive. Gearing down to 800 r.p.m., 
and using a propeller about 20 ft. in diameter, the capacity is 
increased to approximately 4000 hp. 

It appears, then, that it will be possible to take any power 
within reason on a single propeller, and that in no engines of 
sizes now projected or likely to be projected in the near future 
will it be necessary to revert to the Wrights’ original practise 
of distributing the power of a single engine to two propellers. 
The extremely high rotational speeds of the present-day de- 
signs must be abandoned, however, as they are prejudicial alike 
to safety and to efficiency. 








The Thomas-Morse Single 


the war the Thomas-Morse Air- 
Y., was engaged in building a While primarily 


Prior to our entrance in 
eraft Corp., of Ithaca, N. 
number of training seaplanes for the Navy Department, and 
airplane engines for both the Army and the Navy. 
this time an experimental single-seater scout, the type S-4, 


fitted with a 100-hp. 
Monosoupape 
Gnome engine, was 
developed for the 
consideration of the 
War and Navy De- 
partments; this ma- 
chine was so de- 
signed that either a 
land under-earriage 
or floats could be 
fitted. 

Tests earried out 
with the S-4 at the 
Government expeti- 
mental air station at 
Hampton, Va., gave 
so promising results 
that, with some 
changes suggested by 
these tests, an order 
for fifty machines of 
an improved type, 
the S-4B, was given 
by the War Depart- 
ment shortly after 
the United States en- 
tered the war. This 


eare of the growing need for a single-seater training machine 


for fighting pilots. 


In the meantime a similar machine, fitted with twin floats, 
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and Two-Seater Airplanes 


Type S-4C Single-Seater 
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THomAsS-MorseE 


order was later inereased to 150 to take 


MB-3 SINGLE-SEATER 


ss oa. mi. 


was developed for naval service, and resulted in a small order 16.8 sq. ft.: 


from the Navy Department. 
With steadily increasing production of the land type addi- 
tional orders were placed by the War Department, and an 


This is the type S-5. 


vertical fin, 


flight at full power. 
lUnderearriade 


Performan é 


initial elimb, 


FIGHTER 


Area of Control Surfaces 
rudder, 
3.9 sq. ft. 

High speed, 97 m.p.h.; low speed, 45 m.p.h.; 
(OOU Tt. 


advanced training, the 
Thomas-Morse S-4C is also well suited for sport purposes, 
beeause its small size and low wing loading, combined with 
a generous size of the control surfaces, gives the pilot a 


machine which is 
easily controlled and 
maneuvered. T he 
specifications of the 
S-4C are as follows: 

General Dimen- 
sions—Span, 26 ft. 6 
in.; length, overall, 
19 ft. 10 in.; height, 
8 ft. 1 in. 

Weight and Lift 
Data—Gross weight, 
1,330 lb.; wing area, 
234 sq. ft.; wing 
loading, 5.7 Ib. sq. 
ft.; horsepower re- 
quired, 90; power 
loading, 14.8 Ib. hp. 

Power Plant—En- 
gine, 80 hp. Le 
Rhone; engine speed, 
1,250 r.p.m.; fuel ea- 
pacity, 30 gal., suffi- 
cient for 3%, hr. 
flight at full power; 
oil capacity, 6 gal. 
sufficient for 41% hr. 


Airserew, 2-bladed tractor, 8 ft. diameter. 
Two-wheel V-type; tread, 5 ft.; tires, 26 


Ailerons, 25 sq. ft.; elevators, 
horizontal fin, 16.8 sq. ft.; 























THoMAS-Morse 


S-4C ADVANCED 


80-hp. Le Rhone engine, manufactured in this country by the 


Union Switeh and Signal 
substituted for the Monoseupape Gnome, The manufacture 
of this type. officially known as the S-4C, was placed in pro 
duction, and quantities shipped to nearly every Army flying 
field in the country, where they constituted the bulk of our 
famous 


Swissvale, Pa., was 


single-seater advanced training airplanes. In_ the 


flight of 260 airplanes from Rockwell Field, San Diego, Cal., 
to San Franeiseo and back fully one-half of the machines 


were Thomas seouts. 


then This machine, 


TRAINING 


MACHINE 


Type S-4E Single-Seater 


sions and the use of tapering wings. 
this machine thus puts up a much better performance and 
possesses remarkable maneuvering qualities, requiring only a 
shight effort on the pilot’s part to do all sorts of acrobatics. 
The S-4E is therefore particularly adapted for exhibition 


while similar in general appearance to the 
one just deseribed, is 180 |b. lighter and has a much smaller 
wing area, which is obtained by a reduction of the dimen- 
With the same engine 


work, where the utmost in performance and maneuverability 
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js desired. ‘The characteristics of the machine are as follows: 

General Dimensions—Span, 22 ft. 6 in.; 
19 ft. 4 in.; height, 7 ft. 

Weight and Lift Data—Gross weight, 1,150 lb.; wing area, 
145 sq. ft.; wing loading, 8 lb. sq ft.; horsepower required, 
90; power loading, 12.8 lb. hp. 

Power Plant—Engine, 80 hp. Le Rhone; engine 
1,250 r.p.m.; fuel capacity, 20 gal., sufficient for 24% hr. 
at full power; oil eapacity, 6.5 Za? 
flight; airscrew, 2-bladed tractor, 7 ft. 

Undercarriage—Same as Type S. AC. 

Area of Control Surfaces—Ailerons, 16.4 sq. ft.; elevators, 
16.8 sq. ft.; rudder, 7.3 sq. ft.; horizontal fin, 11.2 sq. ft.; 
vertical fin, 3.8 sq. ft. 

Performance— High speed, 112 
initial climb, 8,500 ft, in 10 min. 


speed, 
flight 
sufficient for 31% hr. 
6 in. diameter. 


m.p.h.; low speed, 55 m.p.h. 


Type S-6 Two-Seater 


The Thomas-Morse Type S-6 is a tandem two-seater tractor 


biplane which answers the purpose of providing a slow-land- 
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length, overall, 





) 


General Dimensions—Span, 52 ft.; length, overall, 
6 in.; height, 9 ft. 

Weight and Lift Date 
322 sq. ft. Wing loading, 4.6 Ib. 
90. Power loading, 16.5 Ib. hp. 

Power Plant—Engine, 80 hp. Le Rhone. 


ot ht, 


“ight, 1,480 Ib, 
/sq. ft. 





Wing area, 
Horsepower required, 


Engine speed, 


1,250 r.p.m. Fuel capacity, 20 gal., sufficient for 21% hr. flight 
at full speed. Oil capacity, 4 gal., sufficient for 3 hr, flight 


at full speed. Airscrew, 2-bladed tractor, 8 ft. diameter. 

Undercarriage—Same as above. 

Area of Control Surfaces—Ailerons, 40 sq. ft. 
16.8 sq. tt. Rudder, 8.5 sq. ft. 
Vertical fin, 3.6 sq. ft. 

Performance—High speed, 90 m.p.h. 
Initial climb, 6,700 ft. in 10 min. 


Elevators, 
Horizontal fin, 14.5 sq. ft. 


Low speed, 40 m.p.h. 


Type S-5 Seaplane 
The Type S-5 seaplane is, as has been mentioned before, 
in effect a S-4C fitted with twin floats. However, on account 
of the additional weight of the floating system, the wing area 








THomas-MorseE S-6 


ing machine for training purposes or civilian use. Its design 
follows the general lines of the Type S-4C, with such modi- 
fications as are necessary to accommodate a passenger. The 
wing area has been increased, and minor changes made with 
a view to reducing the gross weight, without, however, chang- 
ing the factor of safety. Dual control is fitted, with flexible 
connections in the passenger cockpit so that the pilot may 
maintain control all times. The specifications of the S-6 
are as follows: 
General Dimensions 


Span, 29 ft.; length, overall, 20 ft. 


8 in.; height, 8 ft. 10 in, 

Weight and Lift Data—Gross weight, 1,385 lb. Wing 
area, 296 sq. ft.: wing loading, 4.68 lb. sq. ft.; horsepower 
required, 90; power loading, 15.4 lb. hp. 


Power Plant—Engine, 80 hp. Le Rhone; engine speed, 1,259 
r.p.m.; fuel capacity, 20 gal., sufficient for D1, » hr. flight at 
full power; oil capacity, 4 gal., sufficient for 3 hr. flight at 
full power; airserew, 2-bladed tractor, 7 ft. 10 in. diameter. 

Undercarriage—Same as above. 

Area of Control Surfaces—Ailerons 
. 16.8 sq. ft.; rudder, 8.5 sq. ft.; 

. It.; vertical fin, 3.5 sq. ft. 

itecaimes High speed, 105 m.p.h.; 

initial climb, 8,000 ft. in 10 min. 


(four). 31.5 sq. ni 
horisonts ul fin, 14.4 


low speed, 40 m.p.h. 


Type S-7 Two-Seater 

To meet the demand for side- by-side seating, an entirely 
new machine is now ready for those pee ag this arrangement 
in the Type S-7. This has been designed particularly for 
civilian use, attention hi wing been directed to providing com- 
fortable accommodations. The specifications of the S-7 are 
as follows: 





TANDEM-SEATER 


has been somewhat increased, while a 100 hp. Monosoupape 
Gnome has been substituted for the Le Rhone engine. The 
S-5 is the only single-seater advanced training seaplane used 
by the Naval Flying Corps; its specifications are as follows: 

General Dimensions—Span, 26 ft. 6 in. Length, overall, 
22 ft, 9 in. Height, 9 ft 7 in. 

Weight and Lift Data—Gross weight, 1,500 lb. 
240 sq. ft. Wing loading, 6.25 lb./sq. ft. 
quired, 105. Power loading, 14.3 lb./sq. ft. 

Power I , 100 hp. Monosoupape Gnéme. En- 
gine speed, 1,250 r.p.m. Fuel capacity, 30 gal., sufficient for 
3 hr. flight at full power. Oil capacity, 6.5 gal., sufficient for 

14 hr. flight at full power. Airserew, 2- bladed tractor, 8 ft. 
diameter, 

Undercarriage-—Twin floats and tail float. 

Area of Control Surfaces—Ailerons (two), 30 sq. ft. Ele- 
vators, 22 sq. ft. Rudder, 8.5 sq. ft. Horizontal fin, 16.8 sq. ft. 
Vertical fin, 3.5 sq. ft. 

Performance—High speed, 95 m.p.h. 
Initial climb, 5,200 ft. in 10 min. 


Wing area, 
Horsepower re- 





Low speed, 50 m.p.h. 


Type MB-3 Pursuit Machine 

Towards the close of the war the Experimental Department 
of the Thomas-Morse Aircraft Corp. set to work on the 
design of a sages fighter fitted with the Liberty-12 engine; 
two types of which, the MB-1 and MB-2, were built. In 
addition a single-seater fighter, or pursuit machine, fitted with 
the 300 hp. Hispano-Suiza engine, the MB-3, was developed. 
The conclusion of hostilities, by the signing of the armistice, 
prevented the early completion of these fighting machines for 
service at the front. 

The MB-3 single-seater-fighter has the distinction of being 
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the fastest American machine in existence at the date of 
writing, its high speed being 163.68 m.p.h. For this purpose 
every effort has been made to provide the most effective 
streamlining throughout this machine; the bracing wires are 
all of streamline section. The body is of conventional con- 
struction, with the exception of tie-rods replacing piano-wires 
and turnbuckles. The engine section is built up almost entirely 
of three-ply, the engine bearers and supports being of this 
construction, which is exceedingly light for the requisite 
strength, The forward portion of the body is of partial 
streamline section, which is further, enhanced by a streamline 
nose ending with the airserew. At the pilot’s compartment 
conventional rectangular construction or particularly deep 
section is used. 

Ailerons are fitted to the upper wings only; the radiator 
is disposed in the upper wing. The specifications of the MB-3 
are as follows: 
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General Dimensions—Span, 26 ft. Chord, 5 ft. 3 in 
Length, 19 ft. 

Weight and Lift Data—Gross weight, 2,050 lb. Wing area 
250 sq. ft. Wing loading, 8 lb./sq. f quired, 
250 sq. ft. ing loading, 8 lb./sq. ft. Horsepower required, 
340. Power loading, 6 lb. hp. 

Power Plant—Engine, Hispano-Suiza model H; 340 hp. 
at 1,900 r.p.m. Fuel capacity, sufficient for 3 hr. at full 
power, at 10,000 ft. 

Performance—High speed, 163.68 m.p.h. Initial climb, 
1,000 ft. in 20 see.; 10,000 ft. in 4 min. 52 see. 

[he above performance was made during preliminary tests 
carried out by Pilot Frank H. Burnside at Ithaca, N. Y., in 
which full load was carried with the exception of 170 lb. of 
military load. 

Armament—Two Browning machine guns, synchronized 
with the airserew, and 1,500 rounds of ammunition. 


The Edstrom Wire Wrapping Machine 


The Edstrom Wire Wrapping Machine was set up and 
demonstrated, November 16 to 20, 1918, at McCook Field, 
Dayton, Ohio, where the finished test specimens were tested 
a few weeks later, The following report made to the Tech- 
nical Division of the Air Service is based on these tests: 


é Description 
Figure 1 shows the wire wrapping machine which was 
built by the Edstrom-Olston Machinery Co., of Chicago. The 











Fig. 1 


legs were attached to the temporary wooden base to facilitate 
frequent handling and shipment between demonstrations. 

The first operation in making the cable terminal is to form 
the loop. For this purpose there is a special bending fixture 
attached to the rear of the machine. This is partly visible 
at the extreme left end of Fig. 1. The cable is placed between 
pins, one of which is mounted on a swinging lever. By a 
quick movement of the lever, the cable is bent to the proper 
form. A formed loop is shown in illustration, mounted on 
a board which rests on the machine. Two turns of soft wire 
ean be noticed on the end of the cable. These are always 
added before cutting a cable to keep the wires from untwisting, 
They are automatically ejected when the wrapping is nearly 
completed. 

After the loop has been formed in the end of the cable, the 
thimble is inserted and the end of the cable is gripped firmly 
in the jaws of the machine. The rest of the cable extends 
through the rear center and long tube on the right. The 
serving wire is led from a spool mounted on the under side 
of the machine around a drum and through the serving guide. 
By adjustment the wire can be wrapped at any desired tension. 

Ordinarily a shackle or turnbuckle would be attached to 
the terminal loop while being wrapped. This was not done 
in the ease of the specimens made for test purposes, but it 
is essential that the jaws and headstock be able to accommo- 
date any such fitting that is to be attached permanently to the 
terminal. 

The machine is driven by a motor which is fitted to the 


base. The head and tail centers are geared together and 
turn simultaneously. The tail center and feeding guide travel 
laterally at a speed sufficient to wind the wire as close as 
desired. This lateral motion is adjusted by a set of change 
gears. Means is also provided for automatically leaving a 
space in the winding. 


Test Specimens and Results of Tests 


_ Tables I and II give complete data, including the deserip- 
tion, important dimensions and strength of the various speci- 
mens tested. 

All specimens were of 19 wire non-flexible Roebling steel 
cable. The total length of each specimen was about 26 inches. 
Tensile tests were made in the regular manner on an Olsen 
testing machine, the head of the machine moving uniformly 
at a speed of .10 in. per minute. 

The Bureau of Aircraft Production Speeification No. 
25513-A for the Manufacture of Wrapped Terminals for 
Cables states in detail the approved methods of making ter- 
minals in airplane cable. Table III gives the tabulated di- 
mensions of the wrapping wire copied from the above speci- 
fication. The use of soft annealed steel wire thoroughly tinned 
is required. Stearic acid or a rosin solution is specified for 
the flux. The solder is approximately 45 per cent tin and 
55 per cent lead. The terminals may be pre-soldered before 
wrapping or dip soldered after wrapping, but in any ease 
the use of hand soldering copper is specified for finishing. 

It will be noticed that the test specimens were made up some- 
what different from the way the specification allows. The serv- 
ing wire was either copper or untinned annealed steel and the 
served length on all specimens was longer than standard. It is, 
therefore, probable that the strengths of the unsoldered speci- 
mens were greater than they would have been had the serving 
wire been tinned steel wire of the dimensions shown in Fig. 2. 
The results of these and other tests however, conclusively show 
the advantages to be obtained by the use of a machine for 
wrapping the serving wire, both as to the increased speed with 
which the operation can be performed and the strength of the 
wrapped but unsoldered terminal. The stronger the unsoldered 
terminal, the less is the necessary dependence upon the strength 
of the solder. It is to be noted that of the ten unsoldered speci- 
mens sizes ¥g in. to 5/32 in., only one failed at a load below 
the rated capacity of the cable. The 3/16 in. specimens served 
with copper wire failed at loads averaging 71 per cent of the 
full strength of the cable. A previous test (S. T. No. 98) on 
some 3/16 unsoldered handwound terminals received from the 
Curtiss Aeroplane Corp. showed an average strength equal to 
32 per cent of the cable strength. Other Curtiss specimens 
identical except that they were machine-wound showed an 
average strength of 52 per cent. 

When cable terminals are made in quantities the use of a 
machine for wrapping is a great time saver. By the hand 
method ¥% in. terminals can be completely finished at the rate 
of about 12 to 15 per hour, 3/16 terminals at the rate of about 
9 to 11 per hour. By using the machine for wrapping, the rate 
is easily 30 per hour for the ¥4 to 3/16 sizes. 

It was believed that due to the tightness of the machine 
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wrapping a 100 per cent efficient terminal might be obtained 


by merely dip soldering the wrapped termin 
quent use of the hand soldering operation. 


al without subse- 
For this reason, 


some specimens of each size were dip soldered only. In every 
ease these terminals proved 100 per cent efficient, failure al- 
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have criticized our closely wrapped terminal although examina- 
tion by unwrapping the wire has usually shown the solder to be 
well distributed beneath. When a space is left between turns it 
is not necessary to unwrap the wire to make sure that the solder 


is thoroughly distributed. 







































































Taste I. Test Data 
—————— 
| Serving Wire See Fig. 2 | | 
Specifi- Nominal Actual | How —_______ | Rated | Maximum Type of 
cations How Soldered Diameter | Diameter tied | oe | Served 5 | . | Strength Load Failure 
Ain lameter | 
=a "‘Mene \% .123 Copper | .028 | Open 4y%| 4 2100 2400 Cable 
9 ss \% .123 y | .028 | ry 4 33% 2100 1430 Terminal 
3 - 1 .124 a .028 ” a 4 2100 2310 Cabl 
; “ i 124 -- 2 | it 3% | 2100 2410 we 
5 “ 14 1124 028 | 33% 3h 2100 2410 ‘ 
6 Dipped 14 123 Copper .028 Open 3% 334 2100 2440 Cable near termina 
: “s % 123 | te 028 | ae 43% 334 2100 2430 oo 4 “ 
3 ly .123 = | .028 i Ad ae 2100 2450 si = . 
: i : = a 028 “ 4 3% 2100 2440 Le Pes 
10 \% .123 ” | (628 ’ 44% q 2100 2440 Cable 
| | 
11 Dipped and hand finished | yy .123 | Copper .028 | Open 4 4 2100 2435 Cable near terminal 
12 | : ip " _ ly 123 | “ 028 “ 334 3% 2100 2435 ae 
13 “ ly cS a .028 “ | 4% 4% 2100 2435 Cable 
14 “ . = feed 2 028 “ | 4% 33% 2100 2435 “s 
15 \y .123 = .028 = | 4\% 4 2100 2450 Cable near terminal 
16 | None fr 165 “e .039 Close | 4% 454 | 3200 3950 Terminal 
7 “ % | .165 039 “" | 4% | 4% | 3200 3300 “ 
3 “ 8 165 “ "039 “ | 4% 43 3200 3900 “ 
. | “ | 24 “ | [039 “ al aig 3200 3500 “ 
20 fs 165 | - | .039 | ‘ | & 4 3200 3930 ” 
| | 
21 Dipped es . 164 Copper | .039 Close | 4% 44 3200 4180 Cable near terminal 
2 CO " vd 164 | “ | [039 “| 4% | 4% 3200 4180 ee i 
23 4 164 | i .039 | | 43% 44% 3200 4180 Cable 
24 iz 165 . 039 |} 414 43% 3200 4190 Cable near termina] 
25 CO & | .165 | “ | 1039 | ‘ 44% | 4% 3200 4170 able 
| | | 
26 Dipped and hand finished fy 165 | Copper | 039 | Close 4% 414 3200 4140 Cable near terminal 
ry | ti site i. fs 165 _ 039. | o 414 4% 3200 4140 a ¥ " 
35 “ r 165 | ee "039 “ 44 4% 3200 4080 “4 “ 
= “ me Gets & ae. ‘039 «| 4% | 4% 3200 4130 _—. 
30 sl as | .166 | as 039 =| “ | 43% 44 3200 415 ae cs “ 
| | t | | 
31 Dipped H fs 165 Copper 039 Open | 4% 4% | 3200 4200 Cable near terminal 
32 | Dipped and hand finished i 165 Copper |  -039 Open 4% 4% | 3200 4160 Cable near terminal 
33 None 5% 185 | Copper .039 Close 4% 4% 4600 4000 Terminal 
34 | - 5% 184 7: .039 ” 5% 5 | 4600 | 3370 
= sf 2 039 | ame 434 4600 | 3300 - 
36 a 185 ‘ 039 |} 5 4% 4600 | 3700 | #9 
My "184 “ 039 | 5 5 | 4600 | 3550 
| | | | 
28 | Dipped ‘ 185 Copper 039 Close | 43% | 4% 4600 5135 Cable near terminal 
29 “ 8 185 “ 039 “ | 45% | 45% 4600 | 5125 re “ 
40 ¢ 184 7 039 4 | 5% 434 | 4600 5145 a “ “ 
41 36 184 as .039 % | 434 | 4% | 4600 | 5150 | 2 i x“ a 
42 8 184 | .039 “g | 5 4% 4600 5170 ° ~4 i 
43 Dipped and hand finisl ie 185 Copper .039 Close 5 174 4600 9160 Cable near termina 
44 “ “ ‘ 184 .s .039 x, 5% 5 4600 5160 oe “ 
45 te 185 .039 54 5 4600 5160 “ “ “ 
16 a 185 039 5 47% 4600 5180 “ “ “ 
17 Dipped ye 183 Copper .039 Open | 434 4% 1600 5450 Cable near terminal 
18 “ 8 183 ‘ .039 “ | 4% 454 4600 5530 “ “ “ 
49 | Dipped and hand finished 5% 185 | Copper 039 Open 4% 434 | 4600 410 Cable near terminal 
50 “ “ “ “ vA 184 “ 039 se 434 434 | 4600 5380 “ “ “ 
51 None te . 184 Steel 046 Close 414 4 lg 4600 2450 | Terminal 
52 wy ri 183 ny .046 6 £1 43% 4600 3560 } = 
3 Dipped 183 Steel 046 Close 414 414 | 4600 9455 | Cable near termina 
54 “ 183 “ 046 “ 4% | 414 | 4600 5500 | oe “ 
5) Dipped and hand finished 5 184 Steel 046 Close 444 | 41% 4600 5420 | Cable near terminal 
56 4 3 2 “4 ba 184 4 046 = 45 436 4600 | 5490 | ni “4 - 
| 
57 Dipped ye 184 Steel 046 Open 476 | 4% «C&S 4600 5500 Cable near terminal! 
58 > 86 184 r .046 _ 134 43% 4600 5550 . ” a 
59 Dipped and hand finished 5% .184 Steel .046 Open 434 4134 4600 5540 | Cable near terminal 
60 “ “ “ “ ‘ 184 - .046 oe 134 134 4600 5530 “ “s “ 
ways occurring in the cable, although considerable distortion Conclusions 


in the terminals was common. However the appearance of the 
joints when merely dip soldered was not very satisfactory and 
not such as to inspire confidence in their strength. The solder 
did not properly fill in between the wrapping wires except at 
local points. Severe shock or vibration might weaken such 
joints. 

A large number of specimens were wrapped with a slight 
space between each turn of the wire. This is contrary to our 
regular practice but has been suggested as a means for pro- 
ducing a safer joint when thoroughly soldered. The English 


The advantages in using a machine for wrapping cable 
terminals are well established, both in view of the fact that a 
tighter and therefore safer wrapping is the result, and because 
a large saving of time is possible by the machine operation 
when the quantity of work is great. The Edstrom Wire 
Wrapping Machine is rigidly but economically constructed, 
easily operated and should be given a trial where such a ma- 
chine is desired. 

The machine wrapped terminals are over 100 per cent ef- 
ficient when soldered and at least 60 per cent efficient without 
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Aeronautical 
Engine — Mag- 
neto End View 
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The brilliant performances of 


HISPANO-SUIZA 


Aeronautical Engines 


have been substantially recorded 
on several notable occasions. 








These records are milestones in 
marking the wonderful progress of 


aeronautical achievement in America. 
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TABLE II. TABLE III.—Specirications ror SERVING TERMINALS ON 
AVERAGE RESULTS AIRPLANE CABLES. 
rage How Serving , How | Rated Max. Efficiency 1 Ta ee © a Diameter of ~ 
Dia. Soldered Wire Served | Strength | Load percent D I 4 B C Ss Wrapping 
% |None .eeeee+| Copper Open 2100 2192 92 Percent Ke (won Wire 
) “YA ereeee Bee, “ 2100 2440 100“ n * 13; i VA a 93 i% 035 
4% |Dip & hand fin. “ ” 2100 2440 100 * : ry 2 fe ms &% 4 035 
| 4 2% 3 $7 1 ‘nar 
ve |None.......... | Copper Close 3200 3710 100 Percent 5 5 i 1 oa i, yo 
RR ea : 3200 4180 100 * n .s 3% l 1 1% * 035 
vs |Dip & hand fin. ™ - 3200 4150 —_ * - 4 44 14 a | oe M4 035 
WRG cadede Sion Copper Open 3200 | 4200 100 “ + a i an 
re] [Dip & hand fin. ” ” 3200 4160 — = + 
% |None..........| Copper | Close 4600 3660 71 Percent y a — 
PAM svnkcseiess Se. ws 4600 5150 a TW_ maaan | 
% |Dip & hand fin.) ~ si 4600 5170 —_—” | At} 
% \Dip. weeeceseee| Copper | Open 4600 5490 — (> 
% |Dip & hand fin. ” “ 4600 5400 100 “ - K—--C 
% \None Oe ee ae Steel Close 4600 3010 58 Percent i 
Bp Mein coeboesel - - 4600 5480 — = + 
3% |Dip & hand fin.) ‘* ” 4600 5460 — = oe 
| 
ace ..| Steel § Open 4600 5520 100 Percent + any solder being thus less dependent upon the solder for 
% \Dip & hand fin. 4600 | 5530 100“ + strength and stiffness than are hand wound terminals. 


The above efficiencies are approximations based on the strengthsof the 
cables as found in this and other tests where the cable broke, as follows: 


Size of Cable Assumed Strength 


\% in, 2380 Ib. 
#y in. 3700 lb. 
% in. 5150 lb. 


The actual strengths of the % in. cables varied considerably as can be seen 
from the results of the tests where failures occurred in the cable near the terminal. 
The lower values may have been due to too hot solder. 


Preparations for the 


The termination of hostilities and the return to peace time 
conditions has given new impetus to attempts to cross the 
Atlantic by means of aircraft. 

Just before the war broke out two heavier-than-air craft 
were being prepared for this 


A small space between each turn of the wrapping wire allows 
the flux and solder to easily enter all parts of the joint which 
is essential for maximum efficiency. 

Although the strength of the dip soldered terminals was 
100 per cent of the cable strength in all these tests, it is never- 
theless believed that the hand operation adds to the safety of 
the joint and is necessary for a well soldered job. 


Transatlantic Flight 


six men, two of whom will be pilots and the others mechanics 
and observers. Quarters for the crew, when not engaged in 
the actual operation of the machine or its repair in flight, have 
been provided in the hull. 

It is expected that the flight 





attempt: the Curtiss America, 
a twin-engine flying boat 
which was to be flown by 
Lieut. John Porte, R. N., and 
an English machine, the Mar- 
tinsyde monoplane. 

Now again the United States 
and Great Britain are. the 
principal contestants for the 
honor of the first trans- 
atlantie flight, though the 
English preparations are con- 
ducted on a much larger seale 
than our own. 


The NC Flying Boats 








will be made at a high alti- 
tude, to take advantage of the 
westerly winds, and the crew 
will be equipped with heating 
and respiratory apparatus to 
allow them to withstand the 
cold and rarefied atmosphere. 

Although the initial start 
wili probably be made from 
Rockaway Beach, it is ex- 
peeted that the actual jump- 
ing-off place will be much 
farther north, probably at 
some point in Newfoundland. 
From this island the distance 
to the Azores is about 1,200 
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America is represented in 
this contest by the United 
States Navy, which is prepar- 
ing four flying boats of the NC-elass, which are fitted witu 
Liberty engines. Lieut.-Comdr. John H. Towers, U. 8S. N., 
is in charge of these preparations. 

Three of these seaplanes, NC-1, NC-2, and NC-3, are now 
at the naval air station at Rockaway Beach, where some altera- 
tions are being made in the arrangement of the power plant. 
It is believed that these seaplanes will be re-fitted with two 
tractor and one pusher airscrews, as against the three tractors 
originally provided for. The NC-4 is still under construction, 
but is nearing completion at the plant of the Curtiss Engineer- 
ing Corp.; this seaplane will have four Liberty engines, ar- 
ranged in tandem, and driving two tractor and two pusher air- 
screws. 

According to the New York Times, the original gasoline 
consumption provided for a sustained flight of sixteen hours, 
but changes in the design of the hull interior have allowed for 
increased storage space substantially imereasing the gasoline 
capacity. 

Other changes in the original design contemplate lowering 
the pilots’ station nearer the pontoon so as to facilitate and 
render less dangerous the changing of pilots in flight. 

It is believed that each plane will carry a minimum crew of 


NavaL SEAPLANE NC-1, THree 330 He. Liperty ENGINES 


English miles, and to the west 
coast of Ireland slightly over 
1,900 miles. Which route the 
NC boats will follow has not yet been determined, but it is 
believed that preparations will be terminated not later than 
May 1.’ 

The “Felixtowe Furies” 

The British Royal Air Foree, which will officially represent 
Great Britain in the contest, plans to use both seaplanes and 
airships in an attempt to cross the Atlantic. 

Little is known about the plans of the heavier-than-air 
branch of the Royal Air Foree, except that several machines 
of the “ Felixtowe Fury” class are being tuned up for the 
great flight. These machines are triplane flying boats fitted 
with five 350 hp. Rolls-Royce engines; four of these are ar- 
ranged in two tandem sets, each of which drive a tractor and a 
pusher airserew, while the fifth engine, fitted in the middle 
drives a pusher serew. All the engines are mounted on the 
middle plane. 

British Rigid Airships 

More detailed information is at hand regarding the lighter- 

* The general characteristics of the NC-1 flying boat may be found 
in the Table of Characteristics of American Airpianes and Seaplanes 
published in the March 1, 1919, issue of AVIATION AND AERONAUTICAL 
ENGINEERING. 
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than-air craft the Royal Air Force intends to use in the 
proposed transatlantic flight. 
Several rigid airships of large size are now being fitted out 


for this attempt. Two of these, the R33 and the R34, built by 
Armstrong-Whitworth and Beardmore, respectively, have al- 
ready made their trial flights, while a third airship is nearing 
completion at the Vickers works. 
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the Isle of Man, Liverpool and the Midlands and back. In 
spite of stormy weather, hail, snow and low temperature, which 
caused the water in the ballast bags to freeze, the R34 was suc- 
cessful in outriding the storms, and in returning to its base 
after a flight of 191% hr. 

The Vickers airship, which is still on the yards, is smaller 
than the two foregoing, and is fitted with four Wolseley- 








BritisH RiGip 
Horsepower, 1250. 


Speep, 70 M.P.H. Leneru, 


ArrsHip R-33, ONE OF THE CONTESTANTS FOR THE TRANS-ATLANTIC FLIGHT. 
670 Fx. 





Capacity, 2,000,000 Cu. Fr. 


Master Diameter, 79 Fv. Disposasie Lirt, 29 Tons 


Photo International Film Service 


Two more rigid airships of an entirely novel type are also 
under construction in Great Britain, but as they are not ex- 
pected to be ready before June it seems likely that they will 
prove late-comers in the transatlantic race. These vessels will 
have their engines and accommodations totally enclosed in the 
hull, and the ‘latter is said to be watertight so the airship can 
float on the sea if disabled. 

The R33 and the R34 are of more conventional design, being 
built along recent Zeppelin lines, with a well streamlined hull, 


Maybach engines. Her crew will number sixteen, as against 


twenty-five for the R33 and R34. 
Entrants for the Daily Mail Prize 


Beside the projected ventures of the Royal Air Force Great 
sritain will be represented in the transatlantic flight contest 
by several civilian aviators who will compete for the $50,000 
prize offered by the London Daily Mail for the first flight 
across the Atlantic in either direction. 











THE Sunstept TRANS-ATLANTIC SEAPLANE ON THE 


cruciform empennage and four cars. Two of these are: co- 
axial, and two are wing cars, like on the Zeppelin L49. The 
power plant consists of five 250 hp. engines, two of whieh are 
mounted in the after ear and drive a 19-ft. airscrew; the other 
ears carry one engine each and drive 16-ft. airscrews 

The R34, which has similar characteristies,. recently madé an 
endurance flight which carried her from the Clyde to Dublin, 











SLIPWAYS 


At the date of writing the entrants are: Harry Hawker 
and Lieut.-Comdr. MeKenzie Grieve, R. N. (Sopwith biplane) ; 
Sidney Pickles (Fairey biplane, one 360 hip. Rolls-Royce 
engine); F. P.-Raynham and Capt.-C. W. F. Norman (Martin- 
syde biplane, one 285 hp. engine) ; an unnamed entry of Short 
Bros.; and an unnamed entry: of a ‘firm whose name is with- 
held for the time being. -All these aviators apparently intend 
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to start from Newfoundland, where Harry Hawker has already a 3 pea Mg erg 
arrived with his machine. Elevator area, o4 sq. ft. 
Another contestant for the transatlantic flight is Capt. Hugo Weight, 10,000 Ibs. 
“ ‘ , Power loading, 25 lb. per h.p. 
Sundstedt, a Swedish aviator, who had a twin-float seaplane Wing loading, 6 lb. per sq. ft. 
built to his designs by the Witteman-Lewis Aircraft Corp. at Speed, estimated, full load, SO m.p.h. 
“ Fagg. " “ . : ‘ Climb, estimated, 3,000 ft. in 10 min. 
Newark, N. J. This machine which is now undergoing trials Horsepower, 440. 
at Bayonne Bay has the following characteristics: Engines, two Hall-Scott L-6 
- » Fuel capacity, 22 hr. at full speed. 
General Characteristics 
Sant ntiahb nine 200 06 Among other contestants for the first transatlantic flight is 
Span, lower plane, 71 ft. 6 in. Lieutenant Fontan, of the French Air Service, who intends to 
Ce oe te plane, 5 ft. fly from France, via Moroeco, French West Africa, and St. 
ap, ° ° 2 ° re 
Length, over all, 50 ft. 6 in. Paul Island, to Pernambuco, Brazil. This aviator has already 
Height, over all, 17 ft. 7 in. ‘ > > > > ~~ 
Dihedral, lower plane, 2 deg.; upper, none made a start from Paris, but was held up en route by engine 
Wing curve, U. 8, A.. 5. trouble, which forced him to temporarily postpone his attempt, 
ai 
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COST OF OPERATION AND MAINTENANCE, NOVEMBER, 1918 





Rent, Light, Depart- 

Motor- Fuel, Power, Mechanics Repairs Interest mental lowe! 

Grease Office cycles, Telephone, and and on Overhead outer 

Gas. and Oil. Force. Trucks. and Water Miss Pilots Ilelpers. Accessories. Investment. Charge. Total. h 

$75.60 $14.27 $40.58 $28.37 $33.41 $97.29 $125.90 $149.11 $50.75 $74. $83.2: $773.29 borh« 

62.32 7.83 40.58 28.37 4 97.29 98.50 188.00 90.11 74. Ss: 804.42 The 1 

9.15 51 9.09 28.37 3.4 n 7A. S: 351.86 Th 
89.94 19.02 40.58 28.37 3.4 74. Sé S02: 6 

111.78 24.40 40.58 28.37 4: 74. 8: 1,111.98 all he 

88.02 21.41 40.58 28.37 A: 74. 8: 893.57 Or 
50.02 8.67 40.58 28.36 42 74. Ss; 80.64 

97.70 21.18 40.58 28.36 42 74. S: 1,133.14 hp 

80.77 16.47 40.58 28.36 3.42 74. S 29.70 
124.97 19.51 40.58 28.36 42 G4. S! 924.40 
6.10 ede 20.38 28.36 42 74 8; 42.41 
9.15 eoece 20.38 28.36 A2 74. Ss: 446.46 
sees TTT 20.38 28.36 42 74 S: $33.01 
21.35 5.21 20.38 28.36 3.42 74. 8: 461.32 
a 9.09 28.36 3.42 74. Ss: 585.12 
Totals. $826.87 $158.78 $464.92 $425.46 $501.26 $1,459.35 $1,459.45 $2.2 $1,121.75 $1,248.55 $10,673.68 























Cost per mile, overhead, $.2746; cost per mile, flying, $.1771; cost Der mile, maintenance, $.3277 
SERVICE AND UNIT COST, NOVEMBER, 1918 SERVICE AND UNIT COST, DECEMBER, 1918 
Air Totaltimerun. Total Miles run Cost \ir Totaltimerun. Total Miles run Cost 
plane Gal. pace, UB 6pergal. Cost per plane Gal. ——, miles pergal. Cost per 
No. of gas. hr. min. run. of gas. per hr. mile. No of gas. hr. min, run, of gas. perbhr. mile. 
eres 258 16 07 1,504 5.82 $47.98 $5141 1 122 11 04 839 6.87 $261.55 $3.4496 
re 204 2 35 992 4.86 63.92 .8109 2 413 23 38 1,706 4.13 48.69 .6746 
eros 20 1 45 128 4.26 201.06 2.7488 3 10 —y vs bose aces kore cece 
OE eda weds 296 18 07 1,308 4.41 44.29 .6134 4 133 13 19 872 6.55 50.60 7727 
a Sako 400 26 28 1796 4.49 42.01 ‘6191 5 150 . 35 223 1.48 68.43 2.6339 
Aster 289 19 06 1,616 5.59 46.78 385 416 26 14 1,874 4.50 45.02 .6302 
38962....... 164 13 36 860 5.24 50.05 133 8 13 558 4.19 96.46 1.4203 
S8274....--, 32 28 49 047 6.37 39.32 128 2 30 266 2.07 233.09 2.1907 
eae 265 19 38 5.22 42.26 111 3 17 238 2.14 184.65 2.5478 
88978....... 411 28 03 2,034 4.94 32.95 177 2 42 253 1.42 248.27 2.6495 ‘ 
10362. 374 10 53 804 2.14 71.86 9727 
30363.. ¥ . 35 1 me 90 2.57 476.45 5.2938 
+ pla nes 10 01 654 3.49 66.00 1.0109 
39363....... 412 ‘10 36-389 "962 2.33 75.35 8342 
14872... 000. 174 7 51 476 2.73 82.42 1.3593 
Total...2,638 184 14 13,689 5.18 $57.93 §$.7797 Total... 3,010 139 6G 9,815 3.26 $95.05 $1.3551 
COST OF OPERATION AND MAINTENANCE. DE¢ EMBER, 1918 
Rent, Light, Depart- 
: Motor- F uel, Power, Mechanics Repairs Interest mental 
Grease Office eycles, Telephone, and and on Overhead 
Gas. and Oil. Force. Trucks. and Water. Misc. ilots Helpers. Accessories. Investment. Charge. Total. 
$38.64 $12.24 $40.21 $63.04 $33.50 $119.76 $94.89 $110.46 $2,226.14* $70.10 $85.3 $2,894.29 ‘ T 
129.98 22.24 40.21 63.04 33.5 119.76 202.65 134. 40 249.76 70.11 85.3 1,150.96 illus' 
3.00 haa 5.56 63.04 33.: 119.76 eer 73 Saba 70.11 85.3 $81.01 r 
41.73 6.05 40.21 63.04 3 119.76 114.18 92.21 7.70 70.11 85.3 673.80 ecer 
46.05 11.41 13.89 63.04 3 119.76 73.59 67.32 3.40 70.11 85.3 587.38 Air 
131.88 26.15 40.21 63.04 3 119.76 224.92 169.11 217.18 70.11 85.3 1,181.17 NM t 
41.96 7.56 40.21 63.04 119.76 70.45 102.99 157.66 70.11 85.3 792.55 ROU 
40.35 5.64 40.20 63.04 3 119.76 21.44 S8.88 14.50 70. 11 85.3 582.73 a 9. 
34.06 7.33 13.88 63.04 33.2 119.76 28.15 127.10 24.02 70.11 85.3 606.27 type 
55.82 15.52 40.21 63.04 33.5 119.77 23.15 153.89 10.00 0.11 85.31 670.33 yp 
119.19 17.17 40.20 63.04 3: 119.77 93.31 131.48 9.00 70.11 85.3 782.09 plan 
12.30 5.50 26.32 63.04 3 119.77 8.57 47.02 5.00 0.11 85.3 476.45 airp) 
60.67 11.37 40.20 63.05 3 119.77 "85.88 90.28 1.00 70 11 85.3 661.15 
10.50 54 5.56 63.05 3 119.77 er? 22.36 - 70.11 85.3 410.71 and 
129.93 20.43 40.21 63.05 3 119.77 91.51 133.56 15.15 70.11 85.31 802.54 one 
54.59 11.13 40.20 63.05 3% 119.77 67.31 85.85 16.20 70.11 85.31 647.03 TI 
f __ Totals. $950.65 $180.28 $507.48. $1,008.68 $536. 08 $1 916.23 23 $1,200.00 $1,557.64 $2,956.71 $1,121.75 $1.364.96 $13,300.46 follo 
Cost per mile, overhead, $4624; cost per mile, fying. $.2374; cost per mile, maintenance, §$.6551. St 


* Repairs and accessories plane No. 1 include overhauling a damaged mote elevs 
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The Farman Model 





F-50 Bomber 
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The Farman Model F-50, a product of the largest airplane 
manufacturing firm of France, is one of the most modern night 
bombers that have been used by the French Air Service. 

The span of the upper wings is 22.85 m., and that of the 
lower wings 20.40 m.; the chord is uniformly 2.35 m. The 
outer wing panels, which join the center section in the neigh- 
borhood of the engine nacelles, are set at a dihedral of 2 deg. 
The total wing area is 97 sq. m. 

The overall length of the machine is 12.025 m., and the over- 
all height, 3.30 m. 

Originally the power plant consisted of two 240 hp. or 275 
hp., 8-cylinder Farman (Lorraine-Dietrich license) engines, 


but more recently this machine has been modified to carry 
Liberty-12 engines. The cruising speed, fully loaded, is 130 
km.p.h. 


The armament consists of two machine guns, mounted one 
each on the forward and after cockpits, and bomb gears which 
are fitted below the pilot cockpit and are operated by the 
bomber, who sits next to the pilot on a folding seat. 


The machine weighs, empty and without the bomb gears, 
1800 kg.; the useful load is 1300 kg., so that the weight, fully 
loaded, is 3100 kg. The wing loading is therefore 32 kg./sq.m., 
and the power loading, with two 275 hp. engines, 5.6 kg./hp. 


The Salmson, Type 2, Two-Seater Fighter 

















The Salmson Type 2 military airplane, which is herewith 
illustrated in three-quarter front view, is one of the more 
Tecently commissioned general service machines of the French 
Air Service. This airplane is a product of the Société des 
Moteurs Salmson, of Billancourt, France, and is fitted with 
& 9-cy]. 250 hp. Salmson engine of the radial, water-cooled 
type. Although the Salmson Co, have been producing air- 
plane engines far back in pre-war days, they have engaged in 
airplane construction, comparatively speaking, but recently, 
and the machine under review may be therefwre considered as 
One actually “built around” the engine. 

The principal characteristics of the Salmson Type 2 are as 
follows: 

Surfaces: Area of main planes, 37.27 sq.m.; 
elevator, 4.15 sq.m.; area of rudder, 1.33 sq.m. 


area of 





Power Plant: Engine, 250 hp. Salmson; diameter of air- 
screw, 2.80 m.; pitch of airserew, 2.10 m.; airserew speed, 
1400 r.p.m. 

Weight items: Weight of machine, empty, 780 kg.; gasoline, 
for 3 hours, 189 kg.; oil for 3 hours, 11 kg.; pilot and ob- 
server, 160 kg.; machine gun with mountings and ammuni- 
tion, 80 kg.; instruments, 10 kg.; radio and lighting equipment, 
72; kg.: total weight in flight, 1,390 kg. 

Climb Performance: 1000 m. in 3 min. 18 see.; 2000 m. in 
7 min. 15 see.; 3000 m. in 11 min, 42 sec.; 4000 m. in 17 min. 
20 see.; 5000 m. in 27 min. 30 see. 

Horizontal Speed: At 1000 m, altitude, 186 km.ph.; 2000 
m. altitude, 181 km.ph.; 4000 m. altitude, 173 km.ph.; 5000 
m. altitude, 168 km.ph. 
Factor of safety: 7.5. 














News of the Fortnight 


Transcontinental Flight Planned 


A new transcontinental flight is planned for the near future. 
Major Tom C. McCauley intends to use the Southern route 
and double the continent, San Diego, Cal., to Savannah, Ga., 
distance about 2,460 miles each way, via Americus and Fort 
Worth, Texas. He will use the DH-4, fitted with extra gasoline 
tanks, stopping at fields en route to change planes. He hopes 
to average over 1200 miles a day and double the continent in 
four days. 

Major MeCauley contemplates starting from Fort Worth, 
Texas, and make a non-stop flight to Souther Field, 1109 miles; 
change planes and go on to Savannah, 174 miles—this in one 
day. Returning he will pick up a plane again at Americus 
and continue on to Fort Worth. Thence to San Diego and 
return to Fort Worth, where he is stationed. 


Dropping Photographs from the Air 


A method of dropping photographs from the air so that they 
will not be injured when hitting the ground is being tried out 
by the Photographie Branch of the Training Section, D. M. A. 

This method consists of placing the photographs in a mailing 
tube which is left open at both ends and through which a tape 
fastened at one end is passed. To the other end a weight is 
attached, which, with the air rushing through the open ends, 
causes the tube to fall perpendicularly. 

Tests have been made at the Army War College and are 
reported to have proved very successful. 


Naval Air Mission Goes Abroad 

Secretary of the Navy Daniels sailed for Europe on March 
14 with Rear Admirals Robert S. Griffin, Chief Engineer, 
U. S. N., David W. Taylor, Chief Constructor, U. 8. N., and 
Ralph Earle, Chief of Ordnance, U. 8. N. 

Seeretary Daniels and his three advisers will give particular 
attention to aireraft development in France, Great Britain and 
Italy, and upon their return will ask Congress to make a 
special appropriation to keep the naval air fleet up to date. 
Definite plans for extensive experimental work with aireraft 
are now being worked out by the General Board of the Navy. 


Air Transport in New Zealand 


Extensive plans are being made in New Zealand with a view 
to applying airplanes and seaplanes to public transportation. 
The Minister of Post and Telegraphs recently stated that he 
intends to establish aerial mail lines throughout New Zealand; 
demobilized military aviators will be employed in this service. 
The machines which will be used for this purpose are to be 
overland machines equipped with single engines of 125 and 
200 hp. respectively, and flying boats fitted with twin engines 
of 250 and 400 hp. 

On the other hand the New Zealand Flying School, of Auck- 
land, N. Z., is making preparations for the establishment of 
commercial air lines. It is intended to build various single 
and twin engine flying boats as well as overland airplanes, and 
these will be equipped with the Hall Seott Model L-6, 200 hp. 
engine. As part of their program it is planned to build a large 
flying boat with which it will be attempted to fly from New 
Zealand to Australia. 


The Paris Air Conference 


The British Commission on International Control of Ports, 
Waterways, and Railways, is considering a proposed assertion 
of jurisdiction over aerial international flights. The British 
Air Ministry has prepared an elaborate convention which will 
be submitted to the Peace Conference. 

The International Air Conference in Paris will also take up 
questions of great importance, such as how far national con- 
trol of the air may go, passports, customs, reciprocal landing 
facilities, aerial police, and the settlement of damages. Civilian 
flights between nations are now impossible, because of the 
absence of essential regulations. Many enterprises, such as the 


establishment a Paris to London commercial air service, have 
been delayed in consequence. 

The United States will be represented by Brig.-Gen. Mason 
Patrick, Dr. Wm. F. Durand of the National Advisory Com- 
mittee on Aeronautics, and Rear Admiral H. 8. Knapp. 
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Major Philip J. Roosevelt Home 


Major Philip J. Roosevelt returned to duty in the United 
States on Mareh 11. 

While overseas he was Operations Officer of First Pursuit 
Group ; later of the First Army, and finally Operations Officer 
of the First Pursuit Wing, First Army. He was decorated 
with the Croix de Guerre at Chateau-Thierry in July, 1918, and 
served with the American Air Foree in the St. Mihel and 
Argonne offensives. 

In 1916 Major Roosevelt was corporal of the First Aero 
Company, New York National Guard. Before entering the 
service Major Roosevelt was Military Editor of AVIATION AND 
AERONAUTICAL ENGINEERING. 


International Air Service Club 


Officers were elected by the members of the International 
Air Service Club, meeting for the first time in their new home, 
9 and 11 East Thirty-eighth Street. Lawrence La T. Driggs 
was chosen president, Major Gen. Leonard Wood first vice. 
president, and Capt. Edward Rickenbacker, second viee 
president. 

The Directors elected were Capt. Roy N. 
Clifford B. Harmon, Lieut.-Col. Harold E. Hartney, Major 
Frank H. Page, Lieut.-Commander H. W. Schofield, Major 
George RK. Wadsworth, General Wood, Captain Rickenbacker 
and Mr. Driggs. Directors from what is called the civilian see 
tion were A. L. Haustetter, Lester P. Barlow, Gutzon Borglun, 
Frank G. Diffin, Charles M. Manly, Robert H. Sexton and 
Chanee M. Vought. The elub has taken a lease on two attrae- 
tive houses in Thirty-eighth Street and offers accommodations 
for about fifty aviators. 


Francis, Capt, 


Aircraft Exhibit 


It was announced at the close of the Aeronautical Exposition 
that a number of the exhibits will be sent to Washington to 
become the nucleus of a permanent exposition at the United 
States National Museum. 

Under direction of Dr. Charles D. Walcott, secretary of the 
Smithsonian Institute, plans for a permanent War Exposi- 
tion in Washington have been under way for some time and are 
now definitely arranged. 


Permanent 


Fast Flying Boat Trip 


Two of the navy’s flying boats of the F-5-L type, one of them 
earrying six men and the other five, flew March 12 from 
Hampton Roads, Va., to the naval station at Rockaway, & 
distance of 300 miles, in 270 minutes. 

The two seaplanes left Hampton Roads at 10 a. m. and 
landed four and a half hours later at Rockaway. The first 
boat was piloted by Ensign R. Southers, who carried with him, 
in addition to Lieut.-Comdr. H. C. Richardson, three enlisted 
men as passengers. Ensign Irvine piloted the second plane, 
which earried five navy men. 

First American Pleasure Aircraft 

The purchase of the first Ameriean pleasure aircraft is al- 
nounced from Baraboo, Wis., F. R. MeFetridge, of that city, 
having placed an order for a Packard-Lepére two-seater alr 
plane of the cruiser type. The machine will cost between 
$12,000 and $15,000. 


MacCoull with Texas Co. 


Neil MacCoull has returned from duty in France with the 
Naval Air Forces, and is now connected with the Texas Com- 
pany as Automotive Engineer in the Sales Department, with 
headquarters at New York. 

Mr. MacCoull has been connected with the design and de 
velopment of automotive engines for several years, and just 
prior to enlisting he was acting as a mechanical engineer with 
the Machine Works of the Westinghouse Electric & Manufae 
turing Co. of Pittsburgh. 
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Merely the Fore-Runners 





The eight hundred full-size balloons that 
The Goodyear Tire & Rubber Company has 
manufactured during the last nine years can 
only be regarded as the fore-runners of third 
dimension transport. 


Just as the early spherical balloons have been 
succeeded by larger and more practical types, 
so will the dirigibles of today be merely 
modest precedents for tomorrow. 


We are confident that the day is not far 
distant when passenger travel by air will be 
an established reality—established on a 
commercial basis as one of the necessary 
forms of modern transportation. 


We are prepared for the great future. 


For nine years The Goodyear Tire & 
Rubber Company has been the leading 
manufacturer of rubberized balloon fabric 
in America. 


Tue GoopyEeaR Tire & Russer Company, AKRON, OHIO 


This supremacy has naturally led to pioneer- 
ing the development of craft lighter than air. 


It has produced a body of Goodyear work- 
men who are truly balloon craftsmen. 


It has developed aeronautic engineers and 
designers of unquestioned competence and 
authority. 


Balloons of every standard size and type— 
spherical, advertising, kite and dirigible— 
are constantly being produced in the Good- 
year factory and tested over the Goodyear 
Aviation Field. 


On special sizes we are prepared to submit 
plans and specifications for any type of 
lighter-than-air craft—from miniature mod- 
els to huge Trans-Atlantic Liners. 
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Special Cameras 
for 


Aerial Use 


EASTMAN KODAK COMPANY 


Rochester, N. Y. 
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lake a laminated airplane propeller; varnish 
it with Valspar; mount it so that the blades will 
pass through a tank of water at each revolution; 
hitch a motor to it; run it for a week.” 

That’s what some varnish “sharps’’ dared us 
todo. They knew that this was one of the most 
severe tests that you could give a varnish to 
prove whether or not it was absolutely water-proof. 

It is much more severe than an ordinary soak- 
ing test because the water pushes against the 
propeller blades, trying to drive through the 
varnish. If any water seeped through the 
varnish and got into the glue between the walnut 
strips, the propeller would promptly begin to go 
to pieces. 

To these varnish “‘sharps’’ this was a dare; to 
us it was nothing more than a demonstration, 
because we knew that Valspar could stand any 
water test that might be suggested. 

So we accepted their dare 
We got a laminated French airplane propeller 


and gave it three coats of Valspar. Then we 











An Experiment they Dared us to make— 


mounted it, as shown in the photograph above, 
geared to a motor so that it revolved continu- 
ously, the blades being exposed alternately to 
water and air at each revolution. 


For two years, off and on, this propeller has 
revolved, forcing its way through the water. 
And nothing has happened! 


The propeller blade not only looks as fresh 
and bright as it did the first day it started to 
revolve, but it looks as though the test could be 
continued for years without any possibility of 
the wood or the glue ever getting even damp. 


Airplane engineers can readily understand the 
importance of this unusual water-proof quality 
of Valspar, for when driving through mist banks 
or through rain-storms, the impact of the water 
against the varnished surfaces of airplanes, and 
particularly the propeller, is terrific, and unless 
the varnish is absolutely water-proof and will 
positively prevent any moisture driving through 
it, there is danger of serious consequences. 





O Purchasing Agents and Superintendents of Production: Our airplane Department 
willingly places its experience at your disposal. We have a valuable book full of 
information on airplane finishing which we will be glad to hand you on request 


~ VALENTINE & COMPANY 
VALENTI N E. "Ss 456 Fourth Avenue, New York 


Larzest Manufacturers of High-grade Varnishes in the World 
ESTABLISHED 1832 
. New York Chicago Toronto Lond 
LEAITIN orontc ondon 
Boston VAE IES Amsterdam 


The Varnish That Won’t Turn White Trade Mark) 


W. P. FULLER & CO., San Francisco and Principal Pacific Coast Cities 
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1919 


will mark the beginning of<the commercial and civil 
development of AIRCRAFT. 


The initiative and ability of American designers and 
manufacturers will successfully solve the problems of 
PEACE AERONAUTICS. 


AVIATION AND AERONAUTICAL ENGINEER- 
ING during the past three years has won a foremost 
position for 


ACCURACY and 
AUTHORITATIVE CONTENTS 


Its war-time staff has now been augmented and 
strengthened by the return of members lately in Service. 


During 1919 AVIATION will be an important factor 
through its vigorous editorial policy in developing and 
promoting AMERICAN AERONAUTICS. 


Whether your interest is technical or general, you can- 
not afford to miss a single issue during 1919. 


The GARDNER-MOFFAT COMPANY, Inc. 
22 East Seventeenth Street, New York City 
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Enclosed please find $1.00, for which send me AVIATION AND AERONAUTICAL 
ENGINEERING for four months. 
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“THE SHARK ” Fighting Bomber 


L:-W-F ENGINEERING COMPANY 
Inc. 


COLLEGE POINT, L. I. 

















WE USE THE CELEBRATED 


i a S| Radium 
| Eescromyy Biss ttatelees 
SS A ee | 


Compound 


To Manufacturers of 
Aeronautic Instruments 


The great volume of work handled by our 
various factories involves a breadth of dial 
painting experience that warrants consid- 


eration of our service from the standpoint 
of both technique and economy. 


We use only Luma, the world’s best Ra- 
dium luminous material. 


Estimates and full information upon request. 


GENERAL ¢ 
LITTLE BLDG., BOST 
501 FIFT? 
NAL PAINTING FACTORIES-PITI 
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ACKERMAN 
LANDING 
GEAR 


SIMPLICITY 
STRENGTH 
"4 Ale} 2 


ICKERMAN WHEEL COMPANY 
< ller Building, CLEVELAND, OHIO. U.S.A 














ERIE STANDARD 


Aircrart Metav Parts 


DEPENDABLE SERVICE 
QUANTITY- PRODUCTION 





Our plant at Erie—the largest of its kind—specializes on AIRCRAFT 
BOLTS, NUTS and CLEVIS PINS conforming. to Government 
Specifications 

A product as near 1 perfect in quality and machine practice as 
human element will permit 


Please request our New York Office to send you copy of on 


ERIE SPECIALTY Co 


Frie.Pennsylvania 
NY. Office 8West 40 ®$'t. 
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E. have developed a 60 h.p. motor 
weighing 130 lbs. for use in small 


types of sport airplanes. 


The same standards of material and work- 
manship are employed as exist in the 
highest class military aero motors. 


Designers of aircraft should use aircraft 


motors — and no automobile makeshifts. 





MODEL “L-1” 60 H.P. MOTOR In flying the best is imperative. 
(Patents Applied For) ¥ 


LAWRANCE AERO ENGINE CORPORATION 


644 West 44 Street 
NEW YORK CITY 
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Aero Engines 


The Supremacy of “ Beardmore” is beyond dispute. 


g@ The late Col. Cody on his bi-plane beat all comers, both British and 
Foreign, the Engine used was Beardmore design. SIMILAR ENGINES 
BUILT PRE-WAR DAYS ARE STILL IN ACTIVE SERVICE. 


@ During the past four years of hostilities, Beardmore Engines have been in 
constant use on all fronts. Any member of the R.A. F. will testify to 
Beardmore quality, efficiency and reliability. 


@ Beardmore Six Cylinder, Vertical, 120 and 160 H. P. Engines 
are Engines of experience and for commercial work will 
prove the best investment. 


Inquiries solicited regarding U. S. A. and Canadian representation 


THE BEARDMORE AERO ENGINE, LIMITED 
London Showrooms and Depot — 112 Great Portland Street, London, W. | 


WY 
























>) WILLE 
YJ, 











a counterbalanced aviation 
crankshaft .... 


Patented July 10th, 1917 


one of the | 8 different 
models we are now making 
for 14 aviation motor companies ... 


reduces vibration and eliminates bearing pressure 
We have shipped 46,637 Aviation Crankshafts to January 16, 1919 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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FILES 

DRILLS 

TAPS and DIES 
MACHINISTS’ TOOLS 
BOLTS and SCREWS 
FACTORY SUPPLIES 
Etc., Etc. 


» this period of reconstruc- 
tion it is more important 
than ever to keep up the stock in 
your storeroom—have the gaps 
filled in and leveled off—to be 
prepared to better meet the new 
conditions as they develop and 
the competition which is sure to 
come. 


We are ready for you with a 
large and assorted line of 
General Hardware 
Tools and 


Factory Supplies 


and solicit an opportunity to 
figure on your requirements. 


HAMMACHER, 
SCHLEMMER & CO. 


Hardware, Tools and Factory Supplies 


4th Ave. & 13th St. New York Since 1848 
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8 WALTHAM STREET, 


FUEL LEVEL 
GAGES 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 


Other types of gages 
in large quantities 
are “doing their 
bit” as part of the 
equipment of Eng- 
lish Government 
Warplanes. 








SPECIAL TYPES DESIGNED 
FOR YOUR ESPEOIAL NEEDS. 


BOSTON AUTO GAGE CO. 


BOSTON, MASS. 

















Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 





Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL CO., 34 Commerce St.,N.Y. 
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Ne. 2B PLAIN MILLER 


Single Pulley Drive 


12 changes to spindle s No. 9 ta in spindle. 
6 changes to each + speed Table 8} 37 ’ 
Hardened machine steel gears throughout insure 
maximum driving power at all speeds. 
We also build Universal Millers, Dividing Heads. 
Vertical Attachments and Vises. 


Write fer Cirenlar 


THE FOX MACHINE COMPANY 


1810 W. Gavson St., Jackson, Mich. 
Formerly of Grand Rapides, Mich. 


“DALTON SI x 


METAL WORKING 
LATH) E +e 

Actual Swing 7% Inches 

MODEL TYPE “B-4” 


= 








‘ 
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i ee 
Sim Standard Bench Type a] i 
3 | 


~ pe 


lee 























DALTON MANUFACTUF Ne’ CORPORATION 


NEW YORK U.S.A. CABLE ADDRESS“ALEDAL” NEW YORK 





Aluminum Company of America 


General Sales Office, 2400 Oliver Building 
PITTSBURGH, PA. 


Producers of Aluminum 





Manufacturers of 


Electrical Conductors 
for Industrial, Railway and Commer- 
cial Power Distribution 
also 
Ingot, Sheet, Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 


also 


Litot Aluminum Solders and Flux 


CANADA 
Northern Aluminum Co., Ltd., Toronto 


ENGLAND 
Northern Aluminium Co., Ltd., London 


LATIN AMERICA 
Aluminum Co. of South America, Pittsburgh, Pa. 

















AJAX Auto and Aero Sheet Metal Company 


Manufacturers and designers of 
AERO RADIATORS INTAKE 
and EXHAUST PIPES 
H. W. MEYER. 245 West Fifty-fifth Street, N 
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Major General George O. Squier says: 


“A reliable and simple ‘turning indicator’ is much 
needed.” —Address before the A. I. E. E., January 10, 
1919. 


Here it is! 


THE SPERRY GYRO 
TURN INDICATOR 


It shows instantly any departure 
trom straight-line flight, is very sim- 
ple in construction and reliable in op- 
eration. Can be quickly installed 
on any instrument board. Weight, 
complete, one and _ three-quarter 
pounds. 


WRITE FOR FULL INFORMATION 


THE SPERRY 
GYROSCOPE COMPANY 


Manhattan Bridge Plaza, Brooklyn, New York 














Equipped 
with Tite flex 








REG US ELE X. LEX 


Titeflex armored all-metal gasoline and oil feed lines, inter- 
locked tubing for hot air stoves, and interlocked tubing 
conduits for electrical wiring, are excellent assurance of 
reliability and freedom from maintenance troubles. 
We have made large quantities of these fixtures for the 
.: oh Government and prominent builders. We supply 
these parts in any lengths and with couplings to meet any 
requirements. Let us quote. 


TITEFLEX METAL HOSE CORPORATION 
Badger Avenue and Runyon Street Newark, N. J. 


9 
~ 


SRE RRR A ET TEE 














taht tapeeasbinahine IDRIS 


Eejiicrer THAN, THE HIGHEST \ ‘MOUNTAI 


HBSS 























6 MILES UP—30.500 feet in the Air. 70° Fahr. of Frost 
THE WORLD’S ALTITUDE RECORD 
on a twoanter DHHS. with 450 b.p. Napier “Lion” 
This low tem- 
perature (38 de- 
grees below 
) at which 
Castrol “R” 
emained fluid 





necessity 
ploying a 
pooved habetenat fer 


c. C. WAKEFIELD & co., *IMITED” j 
Wakefield House, Cheapside, Londen, E. C. 2, Eng. 















































You can dispense with the 
preliminary block test— 


by finding the R.P.M. of airplane motors, 
prior to the final tachometer rating, with a 


Neeser 


SPEED COUNTER 





Simply hold the Veeder against revolving propeller shaft; apply 
slight pressure the moment you start timing; release pressure when 
minute is up. Clutch starts or stops recording mechanism in- 
stantly, giving accurate readings without use of stop-watch. 
Price, $3.00. 


Veeder Counters for recording the production of machines 
are standard for all industrial purposes. Write for booklet. 


The Veeder Mfg. Co. 


56 Sargeant St., Hartford, Conn. 
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| Elastic Aviation Cord ] 


For Shock Absorbers on Airplanes 











The New “PARAGON” Plant 4 
Nothing too large; nothing too small. ia 


Capacity up to 400 Propellers per day. 
The Peace-time Paragons are all de- 
signed or approved by Spencer Heath. 
This absolutely guarantees not work- 
manship alone, but SAFETY and PER- 





FORMANCE above all else. ac We originated and have developed 
- ‘ _— ; ull else : Re — this special heavy elastic cord for air- 
official tests by the Royal Air Forces in plane shock absorbers. 

_ a S . “ je = Ss e are the largest manufacturers 
Canada show 33% per cent faster in the world ef Heavy Mastic Gord 


and owing to our factory capacity we 
can make prompt deliveries. 


Samples on request 


For SAFETY and EFFICIENCY, depend upon J. W. WOOD ELASTIC WEB CO 


climbing and 3% per cent greater speed 
than nearest of three competing designs. 


the FACTORY: STOUGHTON, MASS. 
‘RICAN > oe os OFFICES 
AMERICAN PROPELLER & MFG. CO. fe stn seen ee 
> 7 " ° Es TR e ° . e ° e ° e 
Baltimore, Md., U. S. A. 82 Se. Parsr eransr . gine bet a. ow Oe a 




















WITTEMANN-LEWIS 
AIRCRAFT 
COMPANY 


NEWARK, N. J. 

















Hoists of Steel 


Fifty years’ experience has 
taught us how to build Yale 
Spur -Geared Chain Hoists 


HE skill of the designing engi- 

neer; the research of the metal- 
lurgical engineer; the use of one steel 
for wearing parts; the use of another 
for load tension and shocks; the mT 
choice of asteel for torsional strains; 
the adaptation of heat treatments; 
the exceptional workmanship; the 


exacting inspections and rigid tests : 
all result in the Yale Hoist. Main Office and Factory: 











eS 

















*From-Hook-to-Hook-a-Line-of-Steei’” 
For sale by Machinery Supply Houses. Catalog e e 
18D. tells all, Do you want a copy? Inco n ighway P 


For a Factory Locking Equipment 


use a Yale Master-key System. near Passaic River 


Write for Particulars 1 


The Yale & Towne Mfg. Co. 
9 East 40th Street New York City Telephone, Market 9096 
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oo OVAL EYELETS 





266 LACING HOOKS 
ye TW 2 © i = | 
All? a.362 ” A. 119 
A. Alls aa fo 





A. 445 WE MANUFACTURE OVAL EYELETS FOR EVERY PURPOSE. MADE FROM BRASS AND WHITE A. 335 
METAL. SPECIAL OVAL EYELETS AND SHEET METAL STAMPINGS MADE UNDER CONTRACT 


10 FRANKLIN AVENUE BROOKLYN, NEW-YORK 











ROME SPRUCE LUMBER 
AERONAUTICAL . 


RADIATORS Airplane Construction 


Developed from years of experience in 
building all types of radiators. 


They possess every feature and qualifi- 





OR twenty years we 
have been exclusive 


cation necessary for a high grade manufacturers of PACI- 
product. FIC COAST SPRUCE 
LUMBER. Our product 
STRONG is from the very best forests 
EFFICIENT of SITKA SPRUCE. 
DURABLE 
Used on the best American flying machines. We solicit your inquiries 


Our engineering department is at your 
service. 


MULTNOMAH LUMBER 
Rome - Turney Radiator Company & BOX COMPANY 


Rome, N. Y., U. S. A. PORTLAND OREGON 

















QUALITY INSTRUMENTS FoR AIRPLANES 


Indicating Dial Type Thermometers for 
circulating oil and water. 


FOXBOR Airspeed Indicators to determine buoy- 
ancy and avoid stalling. 
pi ai Oil Pressure Gauges 


Air Pressure Gauges 
The Foxboro line includes many other types of Indicating and Recording Instru- 
ments designed for all sorts of conditions and purposes. 
Bulletin No. BI-110 describes our Airplane Instruments. 


THE FOXBORO CO., Inc., FOXBORO, MASS., U.S. A 


New York Chicago Philadelphia Pittsburgh Peacock Bros. Montreal, Canada Birmingham San Francisco 
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Large Stock on 
Hand 


JULIUS BLUM & COMPANY 





SEAMLESS STEEL TUBING 


Prompt Mill 
Deliveries 


COLD DRAWN SHAFTING AND SCREW STEEL 
Eastern Distributor: BORDENTOWN STEEL & TUBE CORP. 


510-512 West 24th Street, New York, N. Y. 


Branches: Boston, Chicago, Philadelphia 








Recharges Itself in 30 Seconds 


A noteworthy feature of this compressed air starter is 
that it replenishes its energy in less time than any other 
starting system in existence. 






The 
** Perfect Starter’’ 


No alteration in motor or other 
gear reduction is needed for 
attachment. When the starter 
is not in use, the motor is left en- 
tirely free. Interference is impos- 
sible. Model S for engines up to 
500 h.p. weighs 49 lbs. for complete 
installation. Tested and approved 
by U. S. and Foreign Governments. 


Send for Free Booklet 
THE MOTOR-COMPRESSOR CO., Newark, N. J., U.S.A. 














“AIRCRAFT 
INSTROMENTS 


PIONEER INSTRUGENT COMPANY 
380 CANAL STREET NEW YORK CITY 


STROUD 














Future Flyers 
ATTENTION! 


You have the opportunity of learning to 


FLY for PLEASURE or BUSINESS 


SCHOOL NOW OPEN. 


We are glad to answer inquiries 


PRINCETON FLYING CLUB, Princeton, N. J. 
WEST VIRGINIA AIRCRAFT CO., Wheeling, W. Va 


FLYING SCHOOL 


Primary and advanced courses in flying using JN4D Curtiss 
equipment. Students may arrange for as much solo work as 
they desire after securing pilot’s license. 

Excellent Winter Weather 
Tuition has been reduced so that the complete course including 
Aerodynamics, Motor Mechanics, Wireless Telegraphy and four 
hundred and fifty minutes actual flying costs but $450 

Billy Parker, Chief Instructor 


Write for free illustrated folder 


DEWEY AIRPLANE COMPANY, INC. 
Dewey, Okla. 


Manufacturers of sport, military and commercial airplanes 
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Specialists in Heat- 
Treating Vanadiums 


New York Wire © Spring Company 
586 Washington Street, New York 








CAPITAL JIGS 


“crinper STAMPINGS tes 


E realize in air or at sea there should be so 

faulty material. All machine parts must be 

made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 
of the highest quality. We offer our facilities to you 
and trust we may be of service. 


Will you give us a trial? 


LANSING STAMPING & TOOL CO. 


LANSING, MICHIGAN 
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SODERING 
-FOs 






Robert W. Hunt & Company’s 


Report on Sodering Fluxes 








All leading brands of sodering fluxes including muriatic 
acid, were tested in comparison with Allen Fluxes by 
Robert W. Hunt Co. Testing Engineers, Chicago. Allen 
Fluxes made joints that yielded at 15,224,16,278 and 18,962 
pounds per inch, while muriatic tested only 6,036 Ibs. and 
various compounds at from 1,182 to 14,702 Ibs. 


L. B. ALLEN CO., Ine. 
4531 No. Lincoln St., Chicago @ 


Will send samples free 











Half of the 


American airmen 


have proved the 


Berling’s worth. 


i 
ts 


Berling Ma neto 


|_WORTH MORE _DOES MORE 
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. s I9 7 be 
Aviation 
Barometer 
Made in U. S. A. 
Write for 
Information 
Iner /nstrument Companies 
Rochester, N. Y. 
U. S. A. 


54 
5° 


‘ 
Oo 


For over ay 

years makers o 

scientific instre- “> 
t ; 











THE “WARNER” STICK 
CONTROL IS ENDORSED 
BY AMERICA’S LEADING 
PILOTS. 

(3 holding World’s Records) 


Operated with either hands or knees 
WM. DESHLER WARNER 


Patentee and Mfgr. 
8 E. Broad St. Columbus, O. 





























D’Orcy’s Airship Manual 


“A singularly timely and useful work, 
which does for the aerial navies of the 
world something like what Brassey’s 
Annual does for the marine fleets.”—New 
York Tribune, June 8, 1918. 


$4.00 


THE GARDNER-MOFFAT CoO., INC. 
22 East 17th Street New York 











NEW ano USED AIRPLANES ano MOTORS 


Offer the following Tractor Biplanes at 
bargain prices 
Aeromarine 
Curtiss JN4 
Morane 
Standard 
NE hn cei atenee 
Flying boats: Curtiss, Thomas 
Aeronautical motors, 30 to 300 HP 


State your needs. Send for lists “ AN” 


“US. AERO LNCHANGE Nw vork crv 












DOEHLER 


BABBITT-LINED BRONZE 


BEARINGS 


have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 


DOEHLER DIE- CASTING Co. 
mare BROOKLYN. INGY. scew sensee part 
TOLEDO.OHIO. NEWARK. N.J. 


Aleo Die-Cast Babbitt Bearings, Die-Castings in 
Brase & Bronse Aluminum and White Metal Alleys 



















JACUZZI BROTHERS 
2034 San Pablo Ave., Berkeley, Cal., U. S. A. 


Propellers of every description for Airplanes, Diri- 
gible Balloons, Helicopters, Ice Sleds, etc., for any 
type of motor, including Motorcycle Motors, Ford 
Motors, Curtiss, Hall-Scott, Hispano-Suiza, Liberty 
Twelves, etc. 


Get our prices before ordering. Highest 
efficiency guaranteed 
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Canadian Training Planes—a 
further development of the 
American type—are now being 
oftered by the United Aircraft 





Engineering Corporation at 





Two Thousand Dollars: En- 






gines alone—also suitable for 





speed boat use—for Eight 
Hundred Dollars. A _ perma- 
nent spares and supply depot 














has been established where 
parts may be obtained. 
United Aircraft Engineering Corporation 


52 Vanderbilt Avenue 
New York City 


F, G. DirFIn, PRes. R. U. CONGmR, VICE-PRgES. 



















R N 
AIRCRAFT WIRE 


STRAND AND CORD 


THIMBLES AND FERRULES 


Send for Catalogue 


JOHN A. ROEBLING’S SONS CO. 


TRENTON, N. J. 





PHILBRIN 


DUPLEX IGNITION 


—with a second system to 
spur the motor to super-service 





COMBINES two separate and distinct systems in one—a Single 

Spark System, most economical of gas, and offering vastly 
increased power. A Secondary or High Frequency System 
which delivers to each cylinder a stream of a thousand sparks 
a second—overcomes abnormal conditions, such as foul spark 
plugs, poor fuel, poor carburetion, and cold cylinders—offers 
100% Assurance against ignition failure. 


Easy to install, moderate in price. Descriptive catalogues and 
our special sales proposition on request. 
PHILIPS-BRINTON COMPANY 
501 So. Broad Street Kennett Square, Pa. 








The book every aviator will want to read, the 
authentic story of the greatest hero of 
the air 


GUYNEMER, THE ACE OF ACES 


By JACQUES MORTANE, translated by Clifton Harby Levy 


I really believe that it would be a very patriotic move for 


you to publish your recollections. What do you say to it?” 

isked Mortane ‘I shall never do that work while the wat 

lasts.”’ answered the Ace of Aces, ‘* Besides, what could I 

uid to what you know for I have told you whatever you 

isked me to te you. Therefore, if you wish, you may 

make a study of me I am ready to furnish you with all 
facts you may require.’’ 


MOFFAT, YARD AND COMPANY 
New York City 
$1.50 Net 














“Airplane Propellers” 


The first complete book in catalogue 
form ever published in the world 





It describes over three hundred airplane propellers of the most 
ractical types and twenty helicopter propellers; also contains 
boratory experiments on helicopter propellers and much useful 
data on general air dynamics. 


Price $1.50 Prepaid 


JACUZZI BROTHERS 
2034 San Pablo Avenue Berkeley, Calif. 



























BoVERY Liberty Aircraft 
Engine built is equipped 
with Zenith Liberty Carbure- 
tors—the reason is clear to 
Zenith users. 


Zenith Carburetor Co. 


New York DETROIT Chicago 




















CLASSIFIED ADVERTISING 


10 Cents a word, minimum charge $2.00, payable in advance. 
Address replies to box numbers, care AVIATION AND AERO- 
NAUTICAL ENGINEERING, 22 East 1l7ih Street, New York. 











MECHANICAL ENGINEER with excellent practical experi 
ence Wats position with reliable aeronautical people in experi- 
mental, production, or sales department. Formerly aviator 
American Air Service. High Class references. Box 109. 








WILL SELL Benoist Flying Boat equipped with six Hall- 
Scott, chea) Box 110 

FOR SALE—One observation kite balloon with carrying 
capacity about 175 lbs. Fourteen parachutes go with it 
Excellent condition. Going cheap. Box 108. 

SITUATION WANTED with aeroplane manufacturer or 
stabilizer engineer. Applicant employed at present, but desir- 
ing position with more progressive organization. Expert on 
gyroscopic action. Excellent recommendation. 30x 107. 








WANTED A'l ONCE—Experienced aeroplane draftsman. 
State qualifications, experience and salary desired. Ordnance 
Engineering Corpn., Baldwin, Long Island. 





FOR SALE—Large stock of Airplane Material of every de- 
seription. Standard Aircraft Corporation, Elizabeth, N. J. 





AEROPLANE DESIGNER—(Associate Member of the Insti- 
tute of Naval Architects and Associate Fellow of the Royal 
Aeronautical Society and author of scientific work.) 

AIRCRAFT WORKS MANAGER—(Associate Member of 
the Institute of Automobile Engineers and pilot aviator.) 
jointly responsible for seaplane and aeroplane productions of 
large English firm during the war, and having latest methods 
and data, are, owing to British Labor unrest, desirous of asso- 
ciating themselves with large progressive firm in United States. 
Communicate with C. G. Grey, Editor The Aeroplane, 166 Pic- 
eadilly. London, W. 1. 






Ap! 


Bl 
Be 
Be 


D; 
Di 
Di 


Gi 


Gh 


H 
H 


Je 








= 














April 1, 1919 


AVIATION 








INDEX TO ADVERTISERS 








A 
i ee CG. ace eck eewsba edenaemea 
Aeromarine Plane & Motor Corp.............. 
Aircraft Engineering Corp................... 
Ajax Auto & Aero Sheet Metal Co............ 
Ca Cie... 6s shee den wee aween seas 
Aluminum Co. of America................... 
meeerican Bromse Corp............cccneceees 
American Propeller & Mfg. Co................ 
B 
Beardmore Aero Engine, Ltd................ 
re re TM cig bo di whe wi ee Daas 
IN EDs bins sas 5 00's Kan tee ae Be 
rn Vee CO. ok caw denote Rawle es 
(: 
Curtiss Aeroplane & Motor Corp.............. 
D 
ee eee, GR... ..<. 0s ob as eens easennwees 
8 ne 
ne ne eer Ge... ds cud ae des abwescn 
iD 
nS ME i oe ee ee ky 


Ericsson Mfg. Co. (Berling Magneto) 


Ee Ob is vnccabhinacaeeennxa ss 
IK 

EE EE OCT re er tee 

NE SCE OC CE ee oe ee ee ere 

SS | ers ne eh ee 
G 

Goodyear Tire & Rubber Co.................. 

Gurney Ball Bearing Co....................- 
H 

Hammacher Schlemmer & Co.............000% 

Hartzell Walnut Propeller Co................ 
J 

ee EERE ere yet 
L, 

L. W. F. Engineering Co., Inc...............-- 

Lansing Stamping & Tool Co................ 


Lawrence Aero = are 


294 
261 
263 
298 
303 
298 
265 


300 


296 
302 
259 


297 


308 


290 


294 


297 
301 


298 


289 


307 


297 


262 


304 


293 
302 


295 


M 

Mantis Ce., GH Bbc i bad poe eden oeeties 258 

Motor-Compretser O66. 6.os ii ociececsas 302 

Multnomah Lumber & Box Co........... 301 
N 

New Departure Mfg. Co................ 268 

New York Wire & Spring Co........... 302 
P 

Park Drep Forme O6..4... veloc ccacvides 296 

Ph RPO: OR. so. 5k oko cess wecicnn 304 

Pioneer Instrument Co.........6..0c00% 302 

Peete: Rane, SG: 3 oo kan Sav babe Seeds 306 
R 

NN ENNS SRS css kai wsaawdonnenonen 293 

Roebling, John A. Sons Co.............. 304 

Rome Turney Radiator Co............... 301 
S 

es en eee 299 

Splitdorf Electrical Co. ..-..........s000. 264 

CR, TD. ORs nas dn padvsicdcacons 301 
T 

Tayler tnetremsent COR. &. o.6 cnccs ddan dan 303 

Thomas-Morse Aireraft Co............... 295 

Trbeibes: Bistel Ties GOs 6 oo ack or ccoasdiduat 299 
U 

Unies Gan Set Fn ind ccs saiceon’s 260 

United Aircraft Engineering Corp 303 

U. Gi Aah SR, Soas Vic cecsedewode 303 
V 

Ve ree eae ery ey 291 

VOR Bt. Ws awk. ceecadendcueonesbae 299 
WwW 

Wakefield & Co., Ltd., C. C.............. 299 

Warner, William Deshler ................ 303 

West Virginia Aircraft Co............... 302 

Wittemann-Lewis Aircraft Co............ 300 

Wood, J. W., Elastic Web Co............ 300 

Wright Martin Aircraft Corp...............282, 283 

bo ee 267 
Y 

Yale & Towne Mip. Co. 2.00... cacke sens: 300 
Z 

ee CORR. GD son de cs ccesw esas ts 304 





































































AVIATION April 1, 1919 


f 


* 

ECAUSE such destruction is almost sure to prove fatal 

when it occurs on the cables used in aircraft construc- 

tion, an ‘‘ounce of prevention’’ is being used in the 
shape of P&L Preservative Cable Lacquer. 

It is making a name for itself in this service on account 
of its ability to withstand the constant vibration of the wires 
when the machine is in flight. This unusual elasticity 
combined with the fact that it is impervious to the abrupt 
atmospheric changes encountered in flight, make it an ideal 
product for this use. 


PRATT & LAMBERT 
AIRPLANE FINISHES 


Beside this tough, elastic metal coating, this line includes varnishes and enamels 
for brushing, spraying and dipping. The entire line is made by men who have 
helped make the name Pratt & Lambert the standard of quality in this country 
for 70 years. 

If you have any problems in connection with the finishing of aircraft, do not 








Check off the following in 
which you are interested 
and mail to us. 


| Impermalin hesitate to submit them to us for consultation. You can feel assured that you 

|—a waterproof varnish will receive the same careful thought and consideration that we gave to every 

| Jor weed and fabric problem submitted to us by the government during the world war. 

| Naval Aeronautical Enamel That we were successful in the solution of these problems is apparent from 
all colors the thousands of barrels of aircraft finishes furnished by us for use on Army and 


eavarne Navy machines. 
Wing Enamel, a// colors P R A _ 4 ¥ & : M B E R = I 
= A } -IWNC. 
quid W i m1. 
Liquid ood Filler Pioneers in the Manufacture of Airplane Finishes 
Propeller Varnish 134 TONAWANDA ST., BUFFALO, N. Y. | 


a FACTORIES 
Preservative Cable Lacquer NEW YORK BUFFALO CHICAGO 
BRIDGEBURG, ONTARIO 
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It’s a far cry from the Pony Express that 
“rushed ” a letter from Boston to Philadelphia 
in 7% days to Uncle Sam’s “ Sky Fliers,” that 
make an easy hop from Chicago to New York 
in 8 hours. 

The great advance has been largely measured 
by the change from old hole-and-arbor to mod- 
ern Gurney Ball Bearings. 
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They occupy so little room in proportion to 
the load they carry, that design is simplified and 
costs reduced. 


Utmost capacity is secured by the Gurney 
Patent process of assembling the maximum 
number and size of balls—and the carrying of 
both radial and thrust loads on a single row of 
balls. 


Write for Catalog and full information 


GURNEY BALL BEARING COMPANY 


JAMESTOWN 


o~ 
> 


Conrad Patent Licensee 


NEW YORK 








307 





05 a 


Sis 

















The Curtiss Aeroplane & Motor 
Corporation is in a position today, 
to supply for immediate delivery, 
aeroplanes, hydroaeroplanes, 
flying boats and aeronautical mo- 
tors, of almost every size and 
character. Write for catalog and 
specifications. 


CURTISS AEROPLANE AND MOTOR CORPORATION 


Sales Offices: 52 Vanderbilt Avenue, New York City 


Curtiss ENGINEERING CORPORATION 


Garden City, Lo 


Tue Burcess Company 
ng Island Marblehead, Mass. 
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